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IXFORIATION Qrpye
ABSTRACT

This sampling and analysis plan (SAP) supports the Work Plan for the Organic Contamination
in the Vadose Zone (OCVZ) Operable Unit 7-08 (OU 7-08) Focused Remedial Investigation/Feasibility
Study (RI/FS) (EGG-WM-10149). This SAP supersedes the Sampling and Analysis Plan for Organic
Coniamination Characterization (OCC) in the RWMC Vadose Zone Operable Unit (OU 7-08) (EGG-
WM-9834) and the Sampling and Analysis Plan: Operable Unit 7-08 Vadose Zone Organics Remedial

Investigation/Feasibility Study (EGG-WM-10009).

The objectives of the OCVZ remedial investigation/feasibility study (RI/FS) are to
(a) determine the nature and extent of the volatile organic contamination in the vadose zone beneath
and adjacent to the SDA, (b) evaluate the risk posed to the public to the environment by the release
of volatile organics to the atmosphere and groundwater, and (c) seleci the best remediation
alternative based on the nine Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) criteria. Characterization activities have been developed to assist in the fulfillment
of these RI/FS objectives. The objectives of the characterization activities are to (a) estimate the rate
of release of volatile organic vapors from the buried waste at the Subsurface Disposal Area (SDA),
(b) define the nature and extent of vapor plumes in the vadose zone beneath the SDA, (c) determine

the volatile organic flux to the atmosphere and groundwater, (d) determine the transport parameters

in the vadose zone and aquifer, (e) measure the organic contamination in the groundwater and

=
perched water below and surrounding the SDA, and (f) provide a sufficient quantity of quality data
to prepare the baseline risk assessment for this operable unit.

This SAP includes a quality assurance project plan and field sampling plan. The quality
assurance project plan is used during site sampling and analysis to ensure that all data collected are
valid, reliable, and defensible. This document outlines organization, objectives, and quality
assurance/quality control activities to achieve the desired data quality goals. The field sampling plan
is used during site sampling and analysis to provide guidance for all ficld work by detailing the
sampling and data gathering methods.
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Vadose Zone Operable Unit 7-08
Focused Remedial Investigation/Feasibility Study

1. QUALITY ASSURANCE PROJECT PLAN

1.1 Project Description

This quality assurance project plan has been prepared to fulfill the requirements stated in all
applicable Environmental Restoration Department (ERD) program directives. Other requirements
for this document are stated in the Quality Program Plan for the Environmental Restoration
Department (EG&G Idaho 1991a).

The Organic Contamination in the Vadose Zone (OCVZ) Operable Unit 7-08 (OU 7-08)
Focused Remedial Investigation/Feasibility Study (RI/FS) (EG&G Idaho 1992a) is being conducted
to characterize the overall nature and extent of risks posed by the release of volatile organic
compounds (VOGs) into the vadose zone under and around the Subsurface Disposal Area (SDA)
at the Radioactive Waste Management Complex (RWMC). The overall objective of the Focused
RI/FS is to gather sufficient information to support an informed risk management decision regarding

nphmal remedial fpnhnnlng}r selection

Py L WA L

See Section 2.8 of this sampling and analysis plan (SAP) for a schedule of field sam-
pling/measurement tasks.

1.1.1 Project Objectives

The objectives of this Focused RI/FS are to (a) determine the nature and extent of the volatile
organic contamination in the RWMC vadose zone, (b) evaluate the risk posed to the public and to
the environment by the release of volatile organics to the atmosphere and groundwater, and (¢) select
the best remediation alternative based on the nine Comprehensive Environmental Response,

"

Compensation, and Liabiiity Act (CERCLA) criteria {EPA, 1988b).

The data obtained from sampling will be used to (a) project the rate of release of organic
vapors from the buried waste at the SDA, (b) estimate the volatile organic flux to the atmosphere
and groundwater, (c) determine the transport parameters in the vadose zone and aquifer, (d) estimate
the organic contamination in the groundwater and perched water below and surrounding the SDA,
(e)to prepare the baseline risk assessment for this operable unit, and (f) refine data quality objectives

ekl o d ettt an At erndann mana axs
for furiher luvcaugduuu and monnaring o the vadose zonc below the RWMC.
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Justifications for the tasks outlined in this SAP are included in the OCVZ Focused RI/FS
Work Plan, Section 5 (EG&G Idaho 1992a).

1.1.2 Site Background

Y. . R e - ok e e o Tt
The RWMC, located near the southwestern corner of ithie Idaho Naiional Engineering

Laboratory (INEL), was selected as a waste disposal area in 1952 by the Atomic Energy Commission
(AEC), predecessor to the U.S. Department of Energy (DOE). The RWMC was established in 1952
as a disposal site for solid low-level waste generated by INEL operations. This selection was based
on the near surface geohydrological studies conducted by the U.S. Geological Survey (USGS) and
AEC selection criteria. The RWMC occupies 144 acres. Buried wasted is contained in the 88-acre
SDA. See Figure 1-1 for the RWMC location at the INEL and Figure 1-2 for a map of the RWMC.
In addition to waste nenerated at the INEL, waste from DOF’s Rnr']rv Flats Plant near Golden

aslbe I LEL Lo o L L 3 Y

Colorado, and other DOE facilities are stored and disposed at the RWMC.

The current RWMC mission is to provide waste management for the present and future needs
of the INEL and assigned DOE offsite generators of low-level waste and transuranic waste, and to
receive, examine, and certify stored transuranic waste for ultimate shipment to the DOE Waste

Isolation Pilot Plant in Carlsbad, New Mexico.

Refer to Section 2 in the OCVZ Focused RI/FS Work Plan (EG&G Idaho 1992a) for more
details on RWMC site background.

In 1987, chlorinated VOCs were discovered in groundwater at the RWMC (USGS 1988).
VOCGCs were also found in:

. Drinking water (EG&G Idaho 1989)

. Samples of perched water (EG&G Idaho 1989)

. Soil-gas samples (EG&G Idaho 1989)

. Ambient air above the soil surface (EG&G Idaho 1988).

To date, the VOCs detected include:

. Carbon tetrachloride (CCl,)

. Trichloroethylene (TCE)

» Chloroform (HCClI,)

* 1,1,1-trichloroethane (TCA)

. 1,1,2-trichloro-1,2,2-trifluoroethane (Freon-113)
. Tetrachloroethylene (PCE).

1-2
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Refer to Section 3 of the OCVZ Focused RI/FS Work Plan (EG&G Idaho 1992a) for further
details of previous characterization of volatile organic contamination at the RWMC. In addition,
Section 4 of the Focused RI/FS Work Plan provides an evaluation of available data.

1.1.4 Pathway/Receptor

A pathway/receptor site model has been developed to support the requirements for conducting
this remedial investigation according to draft Federal Facilities Agreement/Consent Order and
CERCLA guidelines. Figure 1-3 depicts the possible sources, release mechanisms, pathways, exposure
routes, and receptors for the contaminants thought to be present in the SDA at the RWMC. The
use of this information allows a conceptual evaluation of the potential risks to human health and the

environment. Additional details and discussion of this pathway/receptor model can be found in
Section 3 of the QCV7Z Focused RI/FS Work Plan (EG&G Idahn 100')3\

L A L L T L e S S Lt L e

1.1.5 Sampling Tasks

The following list outlines the various tasks planned in the OCVZ Focused RI/FS. These
sampling, measurement, and data collection tasks were selected in order to provide a sufficient
quantity and type of data to meet the project objectives stated in Section 1.1.1. The scope of the
Focused RI/FS and related sampling activities are subject to change with concurrence of DOE Idaho
Field Office, Environmental Protection Agency (EPA), State of Idaho, and EG&G, Idaho. See the
OCVZ Focused RI/FS Work Plan (Section 1.1) for the updated scope of planned sampling activities.
A brief description of each planned task and corresponding data use follows. Detailed procedures

and bampuug lULdllUIlb can DC IULII]U ll'l l.ﬂC llClU admpung pldl'l lDCLLlUﬂ 2 Ul l.ﬂlb UULU[[ICI]I.) DCLUUI]
5 of the Focused RI/FS Work Plan provides additional details describing the rationale for these tasks.

1.  Soil Temperature and Vapor Concentrations. Paired wells will be drilled to the top of
the basalt west of Pit 9 and near wells USGS 92 and 8301D. These wells will be
instrumented at multiple depths with vapor sampling ports and thermistors. Vapor ports

and h:-mnnrah\rp rar-nrﬂlnn' rln‘nr-pc un" |'n=- nlnrnﬂ at ') Ff ll'l.r'l"ﬁlmﬂr\fc Frnm annrovimately
Lr e g l-\dlllkl\-’l Uulul‘lé l-’ rrl.rl.utu lllllll J’

2 ft below land surface to the bottom of each well at the basalt surficial sediment
contact. A data acquisition system (DAS) will be used to record temperature every two
hours the remainder of the remedial investigation ( approximately 10 months). The
vapor ports will be sampled on a monthly basis for up to 1 year, and analyzed for VOCs,
including carbon tetrachloride, chloroform, and trichloroethylene, using a portable gas
chromatograph (GC). Temperature measurements will be recorded to correlate with
sample collection. The resulting data will be used to assess the near surface vapor
concentration gradient and relationship to temperature and depth, and will subsequently
be used to refine the modeling of the VOC plume.
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Vapor Port Monitoring. There are currently six boreholes at or near RWMC SDA
(three within SDA and three outside SDA) that have been instrumented with gas
sampling ports. Each of these boreholes contain five to nine gas sampling ports (a total
of 42 vapor monitoring ports) at various depths to monitor VOCs. Six new groundwater
wells outside the SDA, with at least 36 vapor monitoring vapor ports at various depths

fannrovimata £ narichoally $ta tha omenifae FE0E Fe) eesdll len leamtallad 3ot
\ul.ll.uumluut\.d] MOPPLARIYRLY W e aLluu.\.d \wov Lt} Wil WU LM Lalicu uuuug l.llC

Groundwater Operable Unit, Track II investigation. In addition, approximately six vapor
monitoring ports will be installed in USGS Well 118. Some of these ports will be at a
depth greater than 240 ft. Ports within the SDA will be sampled weekly. Poris in wells
located outside the SDA will be sampled every other week. Six existing open wells
within the SDA will be isolated with inflatable packers, and samples will be taken from
sclected depths. From these six wells about 22 samples will be obtained. Five percent
of all vapor port monitoring will be sent to an outside laboratory to be analyzed for
VOGCs. A vacuum pump will be connected to vapor port outlets and a vapor sample
collected in a tedlar bag. VOC analyses of the soil gas will be performed with a field
gas chromatograph calibrated for carbon tetrachloride, cholorform, and trichloroethene.
The VOC vapor concentration data from these ports and welis will be compared against
the VOC plumes predicted by transport modeling. That comparison will be used to
validate the modeling of site-specific transport parameters. Initial results from vapor
port monitoring shall characterize the subsurface vapor contaminant plume and
determine baseline levels of VOCs in the vadose zone.

Perched Water. Perched water samples will be collected quarter]y from five wells

ftTC(‘Q a7 QNI T¢ 1 TT N0 wnd T 10N viver a hoilae I thasns R Y
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Water levels will be recorded prior to sampling and physical parameters (pH,
temperature, and conductivity) will be measured at the sample site. Water samples will
be analyzed for volatile organic compounds; semi-volatile organic compounds, metals,
anions, alkalinity, and radionuclides as specified in Table 1-2. The VOC data will be
used to further define the nature and extent of vadose zone VOC contamination, as well
as refine the conceptual organic transport modeling. The data obtained from other
analyses will supplement the Groundwater Operable Unit investigation. The volume of
samples available for analyses may be limited, therefore, priority will be given to VOUCs,
metals, anions, alkalinity, and semivolatiles, in that order. If water is limited, the priority
may be changed by the ficld team leader (FTL) to ensure at least each of the
constituents will be tested once and preferably twice over the sampling period. The
volumes of samples submitted to the laboratories may be reduced, with concurrence of
the laboratory, if the volume is limited. All samples will be screened for gamma emitting
radionuclides prior to shipping. Perched water samples will be collected and analyzed
for VOCs, metals, anions, and gross alpha/beta and gamma radionuclides quarterly and
semivolatiles semiannually for the duration of the remedial investigation. If gross
radionuclide contamination is present in samples, isotopic analysis will be performed.
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Americium and plutonium were detected in samples in 1974, 1976 and 1977. The single
detection on these dates (that have not been detected on 17 subsequent samplings)
represent samples that are not believed to be representative of the perched water.
These analysis probably reflect cross contamination or analytical error. The semi-
volatile, metals, and radionuclides are analyses of opportunity and the rcsultmg data will
be forwarded io ihe appropfldw Opf:rduu: unit. The 17 auuacq saﬁ‘lphngs, taken

twice yearly occurred in the years 1972 and 1979 through 1988.

Vapor Port Permeability. Permeabilities of the basalt and sediments to air are needed
for input into the VOC transport modeling. Permeability of the basalts varies by depth
and relative position under the SDA. Because permeability is an important parameter
in modeling and simulating VOC transport, improved estimates of permeability at each

port location are imnortant information, The nprmpnhlhhr teste reanire numning oas
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from each port, while simultaneously monitoring the flow rate and port pressure over
time. A pressure transducer is lowered into a sample port. A vacuum pump and
flowmeter are then connected to the port. The pump is started and pressure changes
are recorded on a data logger. In addition to permeability at each port, the sample
volume required to obtain a VOC concentration sample representative of a particular
zone will be obtained. Each sample port must be characterized concerning the volume
of soil vapor that needs to be pumped to yield a VOC sample that is representative of
the vapor plume at a given depth. This test will be performed at all vapor ports on all
six existing vapor port monitoring wells, the vapor ports on the six new groundwater
wells and USGS 118 to assist in determining the subsurface permeability and optimizing
port purge times for vapor pi'u ! lOllilUlulg Additional QA will be Pros rided u_y off-
site analysis of 5% of vapor port monitoring samples.

Basalt Tracer Studies. Tracer tests consist of injecting a tracer gas at one point in the
system and monitoring its concentration at other points in the system. Improved
estimates of the travel times from point to point in the subsurface would enhance
understanding of the existing transport phenomena. Monitor ports installed in monitor
wells completed in the basalts can be used to inject and monitor tracer gas diffusing
through the basalts and interbeds and defining transport properties in these horizons.
Result parameters that can be estimated from these tests are effective diffusion
coefficients, dispersion coefficients, and sorption properties. A continuously released
tracer gas [sulfur hexafiuoride (SF)] will be used to measure horizontal and vertical
carbon tetrachloride vapor diffusion and dispersion in the basalt. Port-to-port tracer
concentration measurements over time for a single well and adjacent wells will be used.
These data will be used to refine the BRA. Carbon tetrachloride is the primary
contaminant of concern, other VOCs are not expected to contribute significantly to the
risk.
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Downholc Barometric Pressure/VOC Concentration. Review of the VVE test results
has raised the point that some of the variation seen in VOC concentrations may be
related to barometric effects. The purpose of this study is to generate data consisting
of three data sequences: (1) barometric pressure, (2) VOC concentrations, and (3) the
rate of barometric pressure change. A 50 ft depth port will be utilized because vapor

mavanant hnenlt ranctc hoere ot mmanorims b o e

movement in basalt reacts to baromctric PIressurc Cnanges. Barometric picssure is
currently being obtained under other tasks at hourly intervals. VOC concentrations are
being obtained under a different task of the VVE, however, a more frequent sampling
program is required for correlation to the barometer and rate of barometric change.
The barometric correlations require samples from periods of rising and periods of falling
barometric conditions. To obtain data at the required times, an automatic sampler
capable of collecting and storing at least 14 samples will be connected to the 50-ft-deep
sampling port in well 801D, Samples will be obtained at 12-hour intervals. Selected
vapor samples will be analyzed for VOCs using the field GC based on the barometric
pressure. The basis for sample selection will be a rising and falling barometer. If it is
determined from the barometric data logger that the barometric pressure has changed
over that period, the samples will be analyzed for VOCs and any changes will be noted.
If no barometric change is observed, the samples will generally be discarded and the
automatic sampler restarted. Periodically, samples taken during no barometric change
will be analyzed to test the null hypothesis. The effect that barometric pressure has on
vapor concentrations will be measured. A DAS will record downhole barometric
pressure while an automatic sampler collects vapor samples at the same depth for
subsequent analysis via a portable GC.

Meteorological Data. A summary of the USGS and/or National Oceanic and
Atmospheric Administration (NOAA) data will be used to supply the necessary historical
meteorological data. Various meteorological parameters (wind speed, wind direction,
precipitation, temperature) are collected from a USGS monitoring station on the SDA
at the RWMC. Barometric pressure will be monitored using calibrated pressure
transducers and a data acquisition system (DAS). The objective of this task is to gather

lr)ag_t and current meteorolorical data for the SDA locale to aid in the
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characterization/modelling of transport and diffusion of VOCs.

Stratigraphy and Structural Geology. Stratigraphy and structural properties of the
vadose zone beneath the SDA have been evaluated in past studies. Extensive drilling,
coring, and logging operations have been conducted for the RWMC. A comprehensive
literature survey study will be performed to compile relevant data. The objective of this
study is to develop a description of geological stratigraphic section and describe
geological features most influential in VOC migration in the vadose zone. These
geological properties will be determined from geophysical logging operations as well as
evaluation of subsurface cores.
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Further investigations will be made from information gathered during the drilling of the
six groundwater monitoring wells in the groundwater operable unit. Coring of the 110-ft
and 240-ft interbeds characterize the sedimentary interbeds in the aquifer. These cores
will be obtained to determine if the extrapolation of information from shallow depths
is appropriate. The geologic characteristics need correlation and interpretation to
stratigraphic control points. Subsurface daia should be used (o estimaie ihe
paleo-environment during deposition of the deep interbeds. This would provide an

estimate of sediment properties within the interbeds.

Five types of geophysical logs have been performed in boreholes at the RWMC. These
are gamma-ray, gamma-gamma, neutron, resistivity, and caliper logs. A downhole
television log was run. These logging procedures will be performed on the six

groundwater maonitoring wells being installed under the sroundwater operable unit,

1
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Gamma-ray logs indicate the amount of natural gamma radiation emitted from material
surrounding the hole. Gamma-ray logs are used to identify sedimentary beds within the
basaltic sequence. Sediments at the SDA emit more gamma radiation than basalt.

Gamma-gamma logs measure the intensity of reflected gamma radiation from a source
within the probe after it has been backscattered and attenuated within the hole and
surrounding rocks. Gamma-gamma logs measure the relative density of material
surrounding the probe. The logs, therefore, are also used to indicate relative porosity.
Basalts show up as high density materials, whereas the sediments have a low density.

1 NEreIore, gamima-gamina iﬁg' suggest greater relative poro ly in sedimentis.

Neutron logs measure the hydrogen content of material surrounding the hole, thereby
reflecting the relative moisture content of the material. Sediment interbeds or fracture
zones with sediment infilling within the basalt intervals typically indicate the highest
moisture content. High levels of moisture fill the existing porosity reducing the effective
porosity and vapor transport properties.

Resistivity logs provide a detailed picture of the character and thickness of various strata
at the well site and an indication of the water quality by measuring the apparent
resistivity of the materials surrounding the well bore. These logs also aid in well design
and construction.

Caliper logs measure the diameter of the borehole. Knowing the diameter of the
borehole allows for determination of the amount of borehole erosion that has taken
place during drilling, the presence of swelling clays or resistant basalt layers in an
otherwise friable rock, fracture patterns in basalt, volume of filter pack or cement grout
required for well completion, positions of casing welds or joints, and areas where the
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casing has scparated. Data from a hole caliper log is also extremely valuable in

analyzing data for other types of logs where the readings are influenced by variations in
hole diameter.

Borehole geophysical surveys along with detailed geological logging will spatially identify
waier- uf‘:ai‘iﬁg zones in the vadose zome, aquut‘:x‘ pOfOSluca, and pOSSlUly fraciure
geometries; outline site specific geological controls on water movement; and define the
site specific stratigraphy. Geophysical surveys and geological logs from the deep well or
wells will provide stratigraphic information and geological controls on water movement

deep within the aquifer.

During the Groundwater Operable Unit (7-06) Track 2, coring of the 110-ft and

240-ft interhede for six wells near the SDA will be nerfarmed. These coras will he
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tested for physical properties (i.e., density, porosity, gas permeability, etc.) and analyzed
for chemical content (volatile organics, semi-volatile organics, inorganics, metals, and
radionuclides).

Open Well Vapor Sampling. The open (uncased) well sampling activity consists of two
parts, (a) well gas sampling and (b) shallow well screening.

(a). Well Gas Sampling. Subsurface soil vapor will be collected from 9 existing open
wells and the extraction well (8901) at the {ollowing specified depths:

o

[l T oI | )
SGS92: 214 fi (DD[[Om), i30 [[ 80 ft
D

8802 220 ft (bottom), 130 ft, 80 ft

77-2: 86 ft (bottom), just above basalt/surficial soil interface

78-1: 83 ft (bottom), just above basalt/surficial soil interface

D-10 224 ft (bottom), 130 ft, 80 ft, just above basalt/surficial soil interface
8801T: 50.7 ft (bottom), just above basalt/surficial soil interface

79-2 212 ft (bottom), 130 ft, 80 ft

DO-6A 50 £t (bottom), just above basalt/surficial soil interface

76-5 245 ft (bottom), 130 ft, 80 ft, just above basalt/surficial soil interface

The inflatable packer system will be used to pack each well off at the selected
depth. Samples will be collected using a Tedlar bag and analyzed using a portable
GC. A baseline study of all subsurface vapor sample points will be performed.
The sampling frequency and locations will be adjusted on the initial results. For
planning purposes frequency is estimated to be quarterly for the duration of the

RI. These data will be used to further define the nature and extent of vadose
zone VOC contamination, as well as refine the conceptual vapor transport model.

1-11
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(b). Shallow Well Screcning. Wells and boreholes at the RWMC that are less than
20 ft deep will be screened using a portable organic vapor monitor. If total vapor
levels exceed 100 ppm at the bottom of the well or borehole, a sample will be
collected for GC analysis. The screening sample will be collected by lowering a
Teflon tube to the bottom of the well and pulling a sample through the organic
vapor monitor. If the concenirations exceed those staied auuvc, ihe well will be
purged, capped, and sampled the next day. These data will be used to further
define the nature and extent of vadose zone VOC contamination, as well as refine

the conceptual vapor transport model.

Vapor samples will be collected from open wells and analyzed by portable gas
chromatography methods for volatile organic compounds including carbon tetrachloride,

chloroform, and trichlorosthvlene. Five nercent of the well oas samnles will he gent ta
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an outside laboratory for analytical support level V volatile organic analyses. The results
of these analyses will help determine the VOC concentrations in the vadose zone above
the 240-ft interbed. Vapor sampling of specific zones in the open wells will be achieved
with down-hole packers. Details of the packer sampling procedure are outlined in the
open well test plan (Appendix H).

Groundwater Quality and Elevation. Data collected by the USGS on groundwater
quality and elevations over the past 25 years have been valuable in developing a
conceptual model of the Snake River Plain Aquifer response to recharge from the
spreading areas. Evaluation of the groundwater exposure pathway is the responsibility
of the Groundwater O upl::rdmt: Unit (uu i-Uz.) The OU 7-08 Baseline Risk Assessment
(BRA), however, requires data on the groundwater pathway. The VOC flux to the
groundwater and the potential for ingestion of VOGCs via this exposure route may be an
important contributor to the potential for adverse health effects. Data from the
groundwater (Snake River Plain Aquifer) investigation beginning in Fiscal Year 1992,

will be used as requirements for the Operable Unit 7-08 BRA and the Focused RI/FS.

study are:

- Demonstrate the viability of VVE as a remedial alternative for the vadose zone
beneath the SDA

- Optimize the VVE system performance and identify the optimum vertical zone
of extraction

- Provide design criteria and design data for probable VVE scale-up for long-term
remediation
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- Provide operation, maintenance, and capital costs
- Provide data on VOC transport in the vadose zone beneath the SDA

In pilot-scale studies, testing is usually limited to evaluating a few critical parameters

i icatinn in nedar tey antioaioa tho tanbando o e o
with greater replication in order to optimize the technology’s performance and test

confidence. The pilot-scale VVE treatability study test design is based on a factorial
design with two parameters and two operating levels. The two operating levels for the
extraction zone parameter are high VOC concentration zone and high permeability
zone. The two operating levels for the injection parameter are "on” and "off".

Within the VVE treatability study several tasks will be performed; however, they are
components of the treatability study test design. Other tasks to be performed during the
treatability study include tracer studies, off-gas treatment evaluation and operation,
extraction well flow and pressure tests, installation of the injection well, installation of

the monitor well and cold weather operation.

The following activities (VOC surface flux, soil moisture and soil gas survey) will only be done
if the first phase of field activities and interpretation of those data determines that they are
needed for the Baseline Risk Assessment to determine VOC being released to the air pathway.

12.

Soil-Gas Survey (contingent). Near surface soil vapor samples will be collected using
a vapor probe sampler. Section 2.4 of this SAP details the sampling frequency and
locations. The vapor probes will be inserted into the ground surface to a maximum
depth of 2.5 ft. Field screening with a portable volatile organic vapor analyzer will be
used to optimize subsequent GC analysis of the soil gas and to determine whether the
vapor probe will be left in the ground for subsequent sampling. If total VOC
concentrations of >100 ppm are detected, the probe will be labeled and left in place.

If <100 ppm, the location will be logged in the sampling logbook.

............... eq a g0l pod SRLVLY L L0 22 =il
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depth) surf’ cnal sonl at the SDA during October 28 through November 6, 1987 (Golder
1987). The survey covered all of the SDA and about 600 ft beyond the SDA fence. A
total of 136 samples were collected on a grid of 200-ft spacing at a depth of
approximately 30 in. The analysis results reported by Golder (1987) were those
concentrations at or above the reporting limits. Levels above the reporting limit were
found for four volatile organic compounds: carbon tetrachloride, tetrachloroethylene,
1,1,1-trichloroethane, and trichloroethylene. The highest concentrations of the four
organic compounds were found above burial pits.
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The purpose of this contingent soil gas survey will be to determine the identity, location,
and relative concentration of selected chlorinated VOCs in the vadose zone within the
SDA at the same locations as the 1987 Golder study.

Soil gas will be extracted by driving a 5/8 in. OD steel probe approximately 30 in. into
the ground using a slide hammer or a hand-held eleciric rotary hammer drifl. Soil vapor
is drawn from the ground through a flexible teflon tube inside the probe using an
applied vacuum. The gas sample will be collected in a Tedlar bag. Analysis of soil gas
samples for VOGs will be performed in a field laboratory with a field gas chromatograph

(GC) calibrated for carbon tetrachloride, chloroform and trichloroethylene.

The proposed soil gas survey will reestablish the areal distribution of active VOC sources

the nlte and trenches and will nrnmdp some relative measure of their strenoth, The
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survey will also determine whether significant changes in organic vapor concentrations
have occurred and to further characterize the soil-gas distribution for the organic
contamination in the vadose zone.

VOC Surface Flux (Flux Chamber) (contingent). The flux chamber is designed to
measure the emission (flux) of VOCs from the ground surface. The flux chamber is an
enclosure device that provides a defined surface area from which to sample. Clean, dry
sweep air is added to the chamber at a fixed rate. The volumetric flow rate of air swept
through the chamber is recorded and the concentration of VOCs is measured at the exit
of the chamber using a Tedlar bag sample and portable GC. Data analysis assumes that
the flux from the soil surface is wmpmlcly mixed with the clean air pdbblllg tm‘Oi.igu the
chamber and that the chamber does not significantly influence the VOC flux rate from
the surface. Flux measurements will be performed at eight locations in the SDA,
encompassing a range of anticipated flux levels. A permeameter will be set up to
measure surface soil permeability during the flux tests. The permeability of the soil
surface is related to changes in diffusion coefficients induced by seasonal effects in soil

moisture, soil conditions, and natural variation. These data will permit the determination

of the mean emission rate for the SDA for uge in the air
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source term model.

VOCs enter the air pathway by diffusing across the soil surface or evaporating from
contaminated soil transported to the soil surface. Knowing the VOC flux across the soil
surface and having measured atmospheric stability parameters allows direct computation
of exposure levels through the air pathway. Surface flux measurements are needed to
provide VOC releases to the air and estimates of worker exposure to VOCs. The VOC
surface flux is important in projecting the time variations of the VOC plume in the
Vadose zone. The VOC flux across the soil surface will be estimated using a flux
chamber. The purpose of this study is to estimate the flux during typical soil conditions
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(i.e. wet, dry, and frozen) while simultaneously estimating or measuring soil moisture
content, surface permeability, and soil temperature.

Eight locations will be selected in the SDA for surface VOC flux measurements. These
sites will be located based on the results from the soil gas surveys. Ideally, VOC flux

atas wnll ha aacfarmead omdae 2 AlfFaenmt neil e A b e P s (T T 4l
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Remedial Investigation (RI) at each site to determine the effect of seasons and weather.
The effect of soil surface temperature and soil moisture on the VOC flux will be
estimated during the surface flux testing.

Soil surface temperature will be measured using a thermocouple on the soil surface
(shaded from the sun and in the sun). Surface soil moisture content will be estimated
using a surface moisture gauge. Surface permeability will be estimated using the air

permeameter described by Tanner and Wengel (1957) and the data analysis method of
Grover (1955). See Appendix E for calibration and experimental methodologies.

Soil Moisture Measurements (contingent). The task objective is to obtain the soil
moisture profiles within surficial sediments from 18 locations within the SDA. Data will
be collected on the soil moisture profiles on a periodic basis throughout the year to
determine the potential infiltration rates, distribution of moisture content, and effective
soil porosity within the SDA. These data will also be used in the organic transport
models.

7ill be drilled in the SDA around ucmguatcu l)u.a and trenches w
surficial sediments to a depth of the first basalt (not greater than 30 ft). In addition,
three existing neutron probe access locations at the SDA will be used. Soil moisture
content will be measured at 1-ft-depth intervals using a neutron probe (Campbell Pacific
hydroprobe). Soil moisture will be measured monthly for 6 months. Soil moisture data
will be used in conjunction with the VOC surface flux.
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project momtormg objectives and data collected.

The neutron probe measurements will be calibrated with conventional soil moisture
measurements using core samples from selected neutron probe holes. Procedures for
use of the Hydroprobe are presented in Hubbell, Hampton, and Hull (1988).

The neutron moisture gage measures the moisture content in the soil by supplying a

source of fast neutrons which are slowed by the presence of hydrogen in water. The
slow neutrons are detected and counted. This count can be correlated to moisture
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content. The data is presented as the count rate to examine relative changes in moisture
content. Higher count rates correspond with higher moisture contents.

The access tubes are standard 1.5 in. Schedule 40 pipe. They are installed by hand
auguring a hole, taking moisture samples at various depths, then pushing the access
tubes into the ground. A stecl pipe {(access iube) will be placed in each hoie
immediately after coring to minimize soil moisture evaporation. The moisture samples
are utilized to calibrate the instrument with the soils. Readings can be taken at any
depth or time interval. The readings are taken by lowering the source down the access

tubing and activating the counter on the gauge.

1.2 Project Organization and Responsibilities

Table 1-1 provides a list of key project personnel and responsibilities (also see Figure 1-4).

All field personnel will have received the required training prior to the start of field activities,
to include the health and safety training required by the health and safety plan (EG&G Idaho 1992b).
Lines of command and lines of communication are identified by the task organizational chart (see
Figure 1-4). Field team leaders (FTL) will report to the project manager and coordinate on site

activities with the nb site gn

bel ,r\ncnr
I .
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Table 1-1. Key project personnel and responsibilities.

A &) 1
rersonnei

G. E. Matthern

. W. Spang

N
T. B. Arrington

D. L. Michael
W. C. Downs
WJ. Isle

A_J. Sondrup
R. M. Lugar
J. M. Hubbell
K. Keck

I. R. Anderson

K. Izbicki

L. Lazzarotto

K. J. Galloway

R. J Mockli
D. K. Gray

D, 8. Shoo

D. A. Schroder

M. K. Branter

Discipiine/Tasks Assigned

Task Project Manager
Task Project Engineer

Task RWMC Technical Programs
Field Office/Job Site Supervisor

Sampling Project Manager
Project Technical Leader

ERD Quality Engineer
FTL/Transport Modeling
FTL/Data Evaluation
FTL/Geoscientist

Senior Scientist/Project Geologist

FTL/Data Collection Technician/GC Operator/-
Data Evaluation

FTL/Data Collection Technician/GC
Operator/Data Evaluation

Data Collection Technician/GC Operator

Data Collection Technician/GC Operator/Data
Evaluation

Field Technician

RWMC Safety Engincer

RWMC Industrial Hygienist/Health and Safety
Officer (TH/HSO)

RWMC Radiological Engineer

DWRM Fnvirnnmant
AN ¥ L

e
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RWMC Quality Engineer

WMD Health Physics Manager
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Lines of responsibility
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Figure 1-4. Task organizational chart for the Focussed RI/FS in the RWMC vadose zone.
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1.3 Quality Assurance Objectives for Measurement

1.3.1 Data Quality Objectives

The data quality objectives for this project specify the quality of the data required to support
decisions concerning remediai response. The data wili be used to better define the nature and extent
of the vapor plume and to develop the baseline risk assessment, which will ultimately influence the

selection of an appropriate remedial response.

Section 5 of the Focused RI/FS Work Plan (EG&G Idaho 1992a) provides detailed information

concerning the risk assessment process.

analytes for quantification:

. Carbon tetrachloride (CCl,)
. Trichloroethylene (TCE)
. Chloroform (HCCl,.)

Other compounds to be matched with GC library references include:

. Toluene . 1,1,2 trichloroethane
. 1,1,1 Trichloroethane . Isooctane

. Freon ii3 . Carbondisuifide

. Perchloroethylene . Acetone

. p-xylene . 1,1 Dichloroethylene
. m-xylene . Methyl ethyl ketone
. o-xylene . Methylene chloride
. trans 1,2 Dichloroethylene . Ethylbenzene

. 1,1,2,2 Tetrachloroethylene. Styrene

The GC will also be calibrated for sulfur hexafluoride (SF;) during sampling tasks 10 and 12
vapor samples for off-site. Laboratory comparison/confirmation will be analyzed for VOCs specified
in Table 1-3. Water samples will be analyzed for metals, anions, semi volatiles, and radionuclides as

specified in Table 1-2. Validation procedures are described in Appendix 0.

Table 1-2 summarizes the data quality objectives for each field sampling/data gathering task.
The detection limits stated for each task are determined 5o as to support the baseline risk assessment.
Required detection limits for each analysis, by medium, are presented in Table 1-6.
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Table 1-2. Data quality objectives summary.

Data
Task Analytical  Validation Critical
(measurement) Method level level Data uses  Precision Accuracy Detection limit Samples
1. Vapor Concentration/Soil
Temperatuy
Portable GC (O&MM 9.8) 1 C N&E,RA = 10% + 20%1 1 ppm (CCL,) Mone
vocs? 5% offsite via mod. EPA v A M&E, RA  perlab SOW per tab SOW <500 ppb (CCEy)
TO-14 or Mod. SW 846 method
8240/8260
Temperature Sensor/data log II C RA = 2°C + 222 Not applicable (NA) None
2. Vapor Port Monitorin 2
vocs® Portable GC (O&MM 9.8) i C N&E, RA =+ 10% £ 20%7 1 ppm (CCLy) 1 from each
5% off site via mod. EPA v A N&E, RA  per lab SOW per iab SOW <500 ppb (CCL4y  of 6 wells
TO-14 or Mod. SW 846 methot
8240/8260
3. Perched Water!3
Water level Electronic Sensor Il C N&E,RA NA * 0102 0.01 it
Temperature Hydrolab Il C N&E,RA NA £ 0.15°2C 0.01°C
Conductivity Hydrolab 11 C N&E, RA NA + 1% of ran 4 digits
pH Hydrolab I C N&E, RA NA +0.1 pH unir 0.01 units
vocs® CLP Organics SOW (Cur. Rev.) v A N&E, RA  Per SOW Per SOW Per CLF SOW? 1 totat
Metats!? CLP Inorganics SOW (Cur. Rev.) ) A N&E, RA Per CLP SOW  Per CLP SOW Per CLP SOW°
Radionuclides’? Gamma spectrometric analysis RML v C N&E, RA Per RML SOPs Per RML SOP Per RML SOP¥
Anions EPA 300.0 111 C N&E,RA  Per SOW Per SOW Per SOP
Semi-Volatiles CLP organics SOW (Cur. Rev.)
Gross alphaﬁ:eial ! ERD SOW v A N&E, RA  Per RML 50Ps  Per RML SOP Per RML Sow?
Isotopic speciﬁc’ z ERD sOw
4. Vapor Port Permeabitil_'zlz
Vapor port pressure Pressure transducer, DAS, flowmeter 1| C RA + 5 psi 1 psi2 None
1 C RA + 20% + 20%°
5. Basalt Tracer Studies??
Tracer concentration Portable GC (O&MM 9.8) I C RA * 10% + 20%! 1 ppm (5F4) None
Elapsed time
Temperature DAS i C RA + 1°C + 1°C* NA

Sensor
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Table 1-2. Data quality objectives summary.
Data
Task Analytical  Validation Critical
{measurement) Method level level Data uses  Precision Accuracy Detection limit Samples
6. Downhole Barometric
Pressure/VOC Concentration!?
Pressure Pressure transducer Il C N&E, RA =+ 10% * 0% N/A
vocs® Portable GC (O&MM 9.8) | C N&E,RA =+ 10% * 20% 1 ppm (CCL) 1 from each
5% offsite via Mod, EPA v A N&E, RA  Per lab SOW Per lab SOW <500 ppb (CCly) well
TO-14 or Mod. SW 846 method
8240/8260
7. Meleorological Data
Wind speed Anemometer II C APARA NA NA 0.1 mph NA
Direction Vane 1l C APARA NA NA 1°
Barometric Pressure Barometer 1 C APARA +1 torr =1 torr 1 torr
Temperature Sensor il cC APARA = I°F + 1°F 0.1°
8. Stratigraphy and Data survey NA NA NA NA NA NA
Structural Geology
9. Open Well Vapor Samplin
a.Well Gas Samplin
vocs? Portable GC (O&MM 9.8) it C N&E, RA  £10% +20%! 1 ppm (CCLy) 1 from each
5% offsite via Mod. EPA v A N&E, RA  Per lab SOW Per lab SOW <500 ppb (CCly) well
TO-14 or Mod. SW 846 method
3240/8260
b.Shallow Well Screening’?
vocs’ Portable GC (O&MM 9.8) It C N&E, RA =10% +20% 1 ppp (CCLy) 1 from each
well
Groundwater OUJ 7-06 NA NA NA NA NA GW-SAP

10. Groundwater Quality and

Elevation

evaluation of data
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Table 1-2. Data quality objectives summary.

Data
Task Analytical  Validation Critical
(measurement) Method level level Data uses  Precision Accuracy Detection limit Samples
11. Treatability Study!?
vocs? Portable GC (Q:&MM 9.8) 1 & RD * 10% + 20% 1 ppm (CCLy) TS Work
Pian
12. Soil-Gas Survey (Contingent)’?
vocs’ Vapor Probe sampler 1 C APAN&ES + 10% + 20% 1 ppm (CCL) TBS if
Portable GC (0&MM 9.8) ™ completed
13. VOC Surface Flux (Flux Chamber)
Lgmtingent}_‘ <
vocs® Flux chamber (EPA/600/8-86/008) u C  APA + 10% + 20%1 1 ppm (CCLy) TBS if
completed
Sweep air flow rate Portable GC (O&MM 9.8) Flowmeter I C APA + 0% + 20%2 0.5 L/minute
_,Meleﬁrologiwl data NOAA, USGS, EG&G 1l C APA See Sec. 2.5.2.13 See Section 2.5.2.13 See Section 2.5.2.13 N/A
* 'Vapor temperature K-type thermocouple | c APA * 1°C * 1°C2 0.5°C
Surface permeability Permeameter/fllowmeter NA ™ + 20% NA NA
Emission rate . Calculated Il C APA = 10% + 50% (per EPA) 1 pg/min-m2
14. Soil Moisture {Contingent) Field soil moisture meter NA ™ * 1% volume * 2% by volume 2% moisture content TBS if

completed
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Table 1-2. Data quality objectives summary.

Data
Task Analytical  Validation
{measurement) Method level level

Detection limit

APA -
N&E -
TBS -
GW -
NA -

air pathway analysis

natere and extent of contamination
To be specified

Groundwater

not applicable

risk assessment

RD - remedial design

. Percent of known reference value

Variation from calibration value

CLP SOW for Organics - (current revision) (Appendix N)

. EG&G-ID Internal Technical Report ST-CS-DV3-89, May 1989 (Appendix O)

CLP SOW for Inorganics - 2/89, 6/89 (current revision) (Appendix N)

Daia Quality Objectives for Remedial Response Activities Development Process, NTIS PB88-131370
. S0OPs for Data Validation {Appendix O)

. Refer to Table 1-4 for target analyte list of volatile organic compounds for water samples

. Refer to Table 1-4 for target analyte list of volatile organic compounds for verification gas samples
10. Refer to Table 1-5 for target and analyte list of organic compounds for water samples

11. Refer to Table 1-6 and 1-7 for target analyte lists of radionuclides for water samples

12. Medium is gas

13. Medium is water

W R
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Table 1-3. Target analyte list and detection limits for soil gas verification samples.

Detection Limit *
Volatiles (ppmv) MDL (ng)

o

Acetone
Benzene
Bromoform
2-Butanone
Chloroform
Carbon Tetrachloride
Chlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
. 1,1-Dichloroethene
. Ethylbenzene
. Methylene Chloride
. 4-Methyi-2-pentanone
. 1,1,2,2-Tetrachloroethane
. Tetrachloroethene

. Toluene

. 1,1,1-Trichloroethane

. Trichloroethene

. 1,1,2-Trichlorotrifluoroethane
. Xylene (meta & para)

. Xylene (ortho)
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a = The PRQL levels assume that 10mls is delivered to the analytical system.

b = Estimate, to be determined
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Table 1-4.  Target analyte list and detection limits for volatile organic compounds in water samples.
Detection Limits®
Compound CAS Number Water ug/L On Column (ng)
1. Chloromcthanc 74-07-3 iy {ou)
2. Bromomethane 74-83-9 10 (50)
3. Vinyl Chloride 75-01-4 10 (50)
4. Chloroethane 75-00-3 10 (50)
5. Methylene Chloride 75-09-2 10 (50)
6. Acetone 67-64-1 10 (50)
7. Carbon Disulfide 75-15-0 10 (50)
8. 1,1-Dichloroethene 75-35-4 10 (50)
9. 1,1-Dichloroethane 75-34-3 10 (50)
10. 1,2-Dichloroethene 540-59-0 10 (50)
11. Chloroform 67-66-3 10 (50
12. 1,2-Dichioroethane 107-06-2 i0 (50)
13. 2-Butanone 78-93-3 10 (50)
14. 1,1,1-Trichloroethane 71-55-6 10 (50)
15. Carbon Tetrachloride 56-23-5 10 (50)
16. Bromodichloromethane 75-27-4 10 (50)
17. 1,2-Dichloropropane 78-87-5 10 (50)
18. cis-1,3-Dichloropropene 10061-01-5 10 (50)
19. Trichloroethene 79-01-6 10 (50)
20. Dibromochloromethane 124-48-1 10 (50)
21. 1,1,2-Trichloroethene 79-00-5 10 (50)
22. Benzene 71-43-2 10 (50)
23. trans-1,3-Dichioropropene 10061-02-6 10 50
24. Bromoform 75-25-2 10 (50)
25. 4-Methyl-2-pentanone 108-10-1 10 (50)
26. 2-Hexanone 591-78-6 10 {50}
27. Tetrachloroethene 127-18-4 10 (50)
28. Toluene 108-88-3 10 (50)
29. 1,1,2,2-Tetrachloroethane 79-34-5 10 (50)
30. Chlorobenzene 108-90-7 10 (50)
31. Ethyl Benzene 100-41-4 10 (50)
32. Styrene 100-42-5 10 (50)
33. Xylenes (Total) 1330-20-7 10 (50)

1. Quantitative limits (CQR - contract required quantitative limits) are matrix dependent.
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Detection Limits™

CAS # Compound Water (ug/1)
7429-90-5 Aluminum 200
7440-36-0 Antimony 60
7440-38-2 Arsenic 10
7440-39-3 Barium 200
7440-41-7 Beryllium 5
7440-43-9 Cadmium 5
7440-70-2 Calcium 5000
7440-47-3 Chromium 10
7440-48-4 Cobalt 50
7440-50-8 Copper 25
7439-89-6 Iron 100
7439-92-1 Lead 5000
7432-95-4 Magnesium i5
7439-96-5 Manganese 0.2
7439-97-6 Mercury 40
7440-02-0 Nickel 5000
7440-09-7 Potassium 5
T782-49-2 Sclenium 10
7440-22-4 Silver 5000
7440-23-5 Sodium 10
7440-28-0 Thallium 50
7440-66-6 Zinc 20

a. Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are

provided for guidance and may not always be achievable.
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Table 1-6.  Target analyte list and detection limits by gamma spectrometry for environmental 540 ml
water samples™®

Radiaonurlide n(Ci

.............. pCi/m! Radionuclide pCi/ml
Na-22 1.0E-2 Ce-144 7E-2
Al-26 1.0E-2 Eu-152 3E-2
K-40 2E-1 Eu-154 4E-2
Sc-46 2E-2 Eu-155 4E-2
Cr-51 8E-2 Hf-181 2E-2
Mhn-54 1.0E-2 Ta-182 5E-2
Co-58 1.0E-2 Hg-203 1.0E-2
Fe-59 2E-2 ThT1-232 1.6E-1
Co-60 2E-2 ThPb-232 4E-2
Nn-65 3E-2 ThBi-232 2E-1
Nb-94 1.0E-2 ThRa-232 4E-1
Zr-95 2E-2 ThAc-232 8E-2
Nb-95 1.0E-2 Ra-226 2E-1
Ru-103 1.0E-2 RaPb-226 2E-1
RuRh-106 1.0E-1 RaBi-226 2E-1
Agm-108 1.0E-2 J-232 1.1IE+1
Agm-110 1.0E-2 U-234 43E+1
Sh-124 1.0E-2 Th-234 5E-1
Sh-125 4E-2 Pa-234 23E+0
Cs-134 1.0E-2 U-235 TE-2
Cs-127 B2 Pu-239 1.0E+2
Am-241 5E-2
Sample Description
Matrix: Water  Geometry: 540 ml poly
Volume: 540 ml bottle
Count Time: 16 hours Mass: N/A

NOTE 1 The detection limits for given radionuclides will vary from sample to sample due to the
radionuclide mixture and concentrations in the sample. Other parameters affecting the
detection limits can be the sampie matrix, sampie geometry, counting times and the detector
system used.

NOTE 2 The detection limits for the Radon/Thoron daughters were determined at or near

quilibrium and should only be applied under these conditions.

2]

a. Reference: Radiation Measurements Laboratory

b. If a smaller sample is analyzed the detection limits may be higher.
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Table 1-7.  Target analyte list and detection limits for isotope specific alpha spectrometry

Element Isotope Detection Limit
Plutonium PuZ® pus¥240 0.2 pCin
Uranium UB425,238 0.5 pCifl
Americium Am#1 0.2 pCifl

a. Based on 100 mls of water sample. If a smaller volume is analyzed the detection limits may be higher.
b. Isotope specific analysis will be done if gross alpha/beta analysis of sample reflects > 10 pCi/l.

¢. Reference: ERD SMO SOW-33
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Table 1-8. Risk based detection limits.
Risk-Based Practical
Analyte Medium Detection Quantitation
Limit Limits
CCl, Air 3 mg/m* 3.15 mg/m*
Water (perched/aquifer) 0.3 pg/®
Soil 5 mg/kg®
TCE Air 27 mg/m* 536 mg/m™>
Water (perched/aquifer) 3 pg/l®
Soil 60 mg/kg®
Chloroform Air 5 mg/m> 4.87 mg/m™>
Soii 100 mg/kg®
Water (perched/aquifer) 0.3 ug®
Tetrachloroethylene Air 34 mg/m*® 6.7 mg/m*
Water (perched/aquifer) 1 ug®
Soil 10 mg/kg®
1,1-Dichloroethylene Air 2 mg/m* 3.96 mg/m>
Water (perched/aquifer) 07 ug/l®
Soil 1 mg/kg®
1,1,2,2-Tetrachloroethane Air 0.7 mgjm3a 6.93 mg/msc
Water (perched/aquifer) 09 ug/®
Soil 3 mg/kg®
1,2-Dichloropropane Air 35 mg/m 4.48 mg/m™
Water (perched/aquifer) 1 ug®
Soil 9 mg/kg”

a. 10% of TLV-TWA (Threshold Limit Values - time weighted average), Threshold Limit Values and
Biological Exposure Studies for 1988-1989, American Conference of Governmental Industrial Hygienists,

Cincinnati, Ohio, 1988.

b. EPA Region 10 "Supplemental Risk Assessment Guidance for Superfund,” August 16, 1991.

c. Based on the injection of 10 ml samples during analysis.
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1.3.2 Precision

Precision is a measure of mutual agreement among individual measurements of the same property, under
identical conditions. Precision is assessed by means of laboratory duplicate/field replicate sample analysis.
At the offsite laboratory, the objective for precision is to equal or exceed blanks and field standards (blind)
will be shipped with regular vapor samples to be analyzed by the offsite laboratory.the precision
demonstrated for similar samples and shall be within the established control limits for the CLP methods
and SW-846 (EPA 1986a) methods.

1.3.2.1 Field Precision. Field precision will be calculated using results of co-located field sample
duplicates or measurements as both the standard deviation and the percent relative standard deviation (%
RSD). Precision is either expressed as the RPD for duplicate measurements or as the RSD for three or
more replicate measurements.  The standard deviation, s, is calculated from the variance, s, as

2 E(Xi - E)z
n-1
and
-
s = {s°

The % RSD is then
% RSD = s/x %100

The standard deviation and %6 RSD are calculated for every replicate/duplicate measurement or sample
analysis.

For duplicate measurements, the precision expressed as the RPD is calculated as shown below:

Cl"cz
T rerrrerrrrer——
(C1+C2)I2

C, and C, are the two values obtained from the analysis of the duplicate samples. C, is the larger of the
two observed values.

The frequency of measurement and sample collection duplication will be incorporated into the individual
task procedure. Resuiis of duplicaie measurementis bianks and siandards anaiyses will be used io creaie
control charts for long-term monitoring of precision on the portable GC.

See Table 1-2 for task-specific precision requirements.
1.3.2.2 Laboratory Precision. Laboratory precision will be evaluated through the use of matrix
spikes (MS) and matrix spike duplicates (MSD) for organic analyses and laboratory duplicates for inorganic

and radiochemical analyses. Precision will be calculated as relative percent difference (RPD) for duplicate
measurements. Percent relative standard deviation (%RSD) calculations shall be used for the assessment
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of precision on three or more replicate measurements. Regarding the Level V VOC analysis of gas
samples, a laboratory control sample (LCS) and an LCS duplicate (LCSD) shall be used to assess precision.

1.3.3 Accuracy

Accuracy means the nearness of a result, or the mean of a set of results, to the true value. Accuracy is
assessed by means of reference samples and percent recoveries.

1.3.3.1 Field Accuracy. Determining whether a sample will yield results that accurately reflect the
true concentration of a contaminant in the soil, sediment, or groundwater cannot be quantitatively assessed.
However, the sampling locations and methods described in this plan have been chosen to be representative
of the media being sampled. The field accuracy objective for field GC analysis is for the measured value to
be within + 20% of the "true vaiue,” based on a known standard. See Table 1-2 for task-specific accuracy
goals.

Cross-contamination of the samples would yield inaccurate results. Therefore, equipment rinsates
(perched water samples only) to determine the thoroughness of cross-contamination control and field

blanks to measure background will be sent to laboratories for chemical and radiological analysis. Trip

1.3.3.2 Laboratory Accuracy. The quality assurance project plan and standard operating procedures
(SOPs) of radiological and analytical laboratories will describe procedures to evaluate laboratory accuracy.
Laboratory accuracy will be used to help determine if the laboratory is in control and assign uncertainties
to the data.

Accuracy of the offsite chemical laboratory data will be assessed through the calculation of percent
recovery from MS/MSD analysis and any in-house or blind certified standards that the laboratory analyzes
as part of its ongoing quality assurance/quality control (QA/QC) program.

Accuracy is expressed as the percent recovery (%R).

For measurements where standard reference material is used, the percent recovery (%R) is calculated as
shown below:

o

BR=—" %100
C.mu

C,, is the measured concentration value obtained by analyzing the sample, and C_ is the "true" or certified
concentration of the analyte in the sample.

For measurements where matrix spikes are used, the %R is calculated as shown below:

S-U

%R= *100
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S is the measured concentration in the spiked aliquot, U is the measured concentration in the unspiked
aliquot, and C,, is the actual concentration of the spike added.

The laboratory is also required by the labor. rv SOW to run a sufficient m
detect laboratory contamination.

1.3.4 Radiological Laboratory Precision and Accuracy

For radiological analyses, uncertainties traditionally have not been broken down into precision and
accuracy components. Instead, either a statistical uncertainty, based on Poisson statistics of radioactive
emissions, and/or a total uncertainty, in which other error components are combined with the statistical
uncertainty by adding in quadrature is reported The statistical ‘component is a function of the number of
couiiis in the peak. Because ihe decay of radioactive elemenis is subjeci to Poisson statistics, the statistical
uncertainty is equal to the square root of the number of counts in the peak. For gamma spectrometry,
where peak-fitting programs are used to quantify the peak area, the statistical uncertainty is dependent on

the peak-fitting routine. Other components added may be uncertainties from the chemical procedure, if

any, or uncertainties in the pff"mpﬂny of the detector or geometry © of the samp‘ A ‘vﬂﬂ“"_‘,’ of other

uncertalntles may be included in efficiency or geometry uncertainties, or may be added separately. Because
of cascade summing effects of some gamma decays, uncertainties may be higher for samples containing
more than one radionuclide or for samples not in the exact geometry for which the detector has been
calibrated.

Results of radiological analyses are very dependent on the geometry and matrix of the sample. If
these are not as specified, both the detection limits and range of uncertainties may change in ways that can
only be determined by an experienced analyst. An experienced analyst should always be consulted for each
individual analysis to resoive these and other questions.

1.3.5 Representativeness

. .
Renrecantativenaee avnraceae the deoraa ta whicrch camnla data arcurataly and nracicaly ranracant o
I‘Vrlwvll‘“‘l'vl‘wu vnl.!lwuvu LA P g “UEIVU LS YT ARAWAA aul‘ll.‘lv WARAREL CALNr AR uLUl: CARANE ylwu\-’l: luvlw\!lll «

characteristic of a population, parameter variations at a sampling point, or an environmental condition.
Representativeness is a qualitative parameter that is most concerned with the proper design of the
sampling program. The representativeness criterion is best satisfied by making certain that sampling
locations and methods are selected and documented properly and that a sufficient number of samples are
collected. Documentation requirements are profiled in Section 2.6.3 of this plan. Table 1-2 states the
requirements for completion.

Representativeness of the extent of contamination in the vadose zone vapor plume is limited by the
location and depth of existing open wells and installation of six new wells. DOE, IDHW, and EPA
conducted scoping meetings and used available data in an effort to optimize the sampling activities required
1o characterize the contamination in the vadose zone beneath the SDA

1-0.0 UUIIIP“‘:LUI o9
So that a set of data can be used with confidence in assessing potential exposure to hazardous

substances of a site or facility with applicable procedures, the data must be complete (i.e., there must be
enough valid data from analyses to make the assessment). An integral part of nhtammu valld data is to
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design the sampling network in a manner that provides the minimum data necessary for site
characterization, and identifies critical samples. Completeness for the project will be determined by the
following calculation:

%C = V/N x 100

where

V = number of analytical results obtained (data points)

N = total number of determinations planned

Compieteness for this project will be assessed by comparing the number of samples collected to the
number of samples planned. The objective for completeness is that the investigation provides enough
planned data so that the objectives of the project are met. The overall completeness goals for all
parameters for the OCVZ Focused RI/FS sampling and analysis are 80% for sampling, and 85% for
analysis (EG&G Idaho, 1991). Completeness will be calculated following data validation and reduction.

Critical samples are the minimum required to support the project objectives (Section 1.1.1) of this
Focused RI/FS. A 100% completeness goal is required for the critical samples listed below:

. vapor samples below the 240-ft interbed (at least one sample from each of six
groundwater/vapor monitoring wells outside the SDA)

. vapor samples just above the 110-ft interbed from six new wells outside the SDA (at least one
sample from each of six groundwater/vapor monitoring wells outside the SDA)

. at least one perched water sample for volatile organic analysis
s decpest vapor port samples from existing six monitoring wells. {6 total)

1.3.7 Comparability

Comparability is used to express the confidence with which one set of data can be compared with
another set of data. To assist in comparing data, all chemical analyses will be accomplished using an EPA
or equivalent method. EPA-accepted methods for offsite chemical analyses are found in Table 1-2.
Certain physical properties of the vadose zone soils and basalt will be measured using appropriate industry-
accepted methods and equipment in accordance with documented procedures. All analytical results and
field measurements will be reported in the concentration values and units required for entry into the
Environmental Restoration Information System (ERIS) data base and those values and units needed for
use in source term, transport, and risk assessment models. In order for data from subsequent sampling at
the same site or facility to be compared, the specific sampling points will be established in relation to
permanent reference points and documented.

Comparability will be assessed by comparing the following information on each data set:

i
1
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. Field and laboratory quality assurance/quality control (QA/QC) procedures [in accordance with
QPP-149 (EG&G Idaho 1991a)]

. Laboratory detection limits
. Matrix

. Relative percent difference (RPD) between portable QC results and offsite analytical
laboratory results.

1.4 Sampling Procedures

Refer to the field sampling plan (Section 2 of this plan) for a discussion of field sampling
procedures.

1.5 Sample Custody

Sample custody procedures shall be performed in accordance with ERD Program Directive (PD) 5.7,
"Chain of Custody Record," for samples going to an ERD-approved offsite laboratory. Chain-of-custody
documentation will not be used for vapor samples analyzed at RWMC, because the samples are to be
collected and analyzed by the same field team.

The logbook will be used to record information required to verify the custody of onsite sample
movement. Sample labels will contain the following information, at a minimum:

Sample identification number
Date

Time

Analysis required

Sampler’s initials

Special handling requirements
Radiological readings (hand-held instrumentation, water samples only).

* & 5 & & ¢ 8 »

Details concerning sample handling for samples going to an offsite laboratory are outlined in
QPP-149, Section 7 (EG&G Idaho 1991a).
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1.6 Calibration Procedures

Each piece of equipment shall be identified so that calibration and maintenance can be tracked. The
equipment shall have an individual calibration log and be calibrated/standardized prior io use or as pari of
the operational use following the manufacturer’s recommended procedures and the procedures detailed in

this section.

Measuring and test equipment shall be calibrated at prescribed intervals and/or prior to use,

Frequency shall “be based upon the type of equipment, inherent stability, manufacturer’s recommendations,
intended use, and experience.

1.6.1 On-Site Gas Chromatograph Calibration/Quality Assurance

The following vapor analysis QA data will be collected to estimate data quality and to determine the
eced for any corrective action in the event that the data do not meet the program’s data quality objectives.
This QA scheme has been used previously for the vapor vacuum extraction (VVE) demonstration project,

so sample results will remain comparable.

GCs will be calibrated with a multi-component certified standard gas. If two GCs are calibrated, one

will be calibrated to analyze samples that have a concentration greater than approximately 200 ppm total
volatiles and the other calibrated to analvze samnles that have a concentration less than annroximatelv 200

R R RSt GRS RIS RIS RmRlL R SO QRISLV AT BTne Tl eafh iGVER © LRSS LLLIGLINAN LSt G QR iaasiiida ey S

ppm total volatiles. Multi-point cahbratmn will be made on each GC throughout the day. All other
aspects of GC operation will be performed according to the equipment-specific manufacturer’s operating
and maintenance manual and the RWMC Operating and Maintenance Manual (O&MM).

1. Before initial sample analyses, the portable GCs will be calibrated to a multi-component (CCl,,
TCE, CHCl,) certified standard gas. Next, a field standard will be prepared using a
manufacturer-certified gas standard. (Certifications will be kept on file in the GC calibration
logbook.) Field standards will be prepared by diluting one of the certifiable standards within a
Tediar® sampie bag. The fieid standard concentration will be seiected based on the discretion
of the GC operator. Appendix A, Environmental Technology Standard Operating Procedure
57 (ETSOP-57), contains specific procedures for performing dilutions. After analyzing the
field standard, at least one room blank will be analyzed A room blank will be analyzed at the

o th
end of the working day, or more often as determined by the operator.

2. A field standard (check) sample will be analyzed after every five regular samples to provide an
ongoing check of the calibration stability of the instrument and to identify any deviation in
instrument accuracy greater than +20%. In the event that the instrument is out of this
control tolerance limit, the field standard sample will be reanalyzed. If the instrument still
demonstrates unacceptable accuracy, the operator will cease further analysis of regular samples
unti] the instrument is brought back within the accuracy control limits. In this case, the
operator is responsible for taking corrective action (see Section 1.13), which may include

a. Mention of specific products and/or manufacturers in this document implies neither endorsement or
preference, nor disapproval by the U.S. Government, any of its agencies, or EG&G Idaho of the use of specific
product for any purpose.
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analyzing a room air blank to identify column/detector contamination, recalibrating, rebooting
the GC operating software, refill of the field standard sample bag with fresh standard, leak
checks, column bakeout, etc.

3. A minimum of one sample (from the same sample bag) will be re-analyzed once per every 10
samples to provide duplicates for repeatability (precision) assessment. If the operator notes a
difference greater than +10% between these two measurements, the sample will be analyzed a
third time. If the third analysis is > *10%, corrective action (Section 1.13 of this SAP) will be
initiated.

4, One set of co-located samples will be collected every 20 samples and submitted blind to the
GC operator. The precision goal for these replicates samples is +20%. If the operator notes
resuits outside this limit, a dupiicate anaiysis (same bag reanalyzed) wili be performed on the
co-located samples. If results are still outside the limits, the operator is responsible for taking
the necessary corrective action before proceeding with further sampling and analyses of
samples from that well. (See Section 1.13 for corrective action.) A third co-located sample
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samples analyzed onsite. Off-site confirmatory analysis will be submitted "blind" to the onsite
GC operator and off-site laboratory.

5. All maintenance and calibration actions taken will be logged in the field instrument
calibration/standardization logbook for the GCs.

1.6.2 Field Instruments Calibration

The field instruments, including the soil moisture meter, DASs, pressure transducers, thermistors,
flowmeters, permeameters, VOC monitor, etc. will be standardized and/or calibrated in accordance with the
manufacturer’s procedures applicable to the activity. If applicable, the frequency of standardization will be

irnatriimant_Adanandant Tha inctrimante will nlea ha ractamdardizad/ranaliheatad i thar ara Arannad
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strained, or subjected to any other unusual stress. Meteorological instruments will be calibrated by either
the USGS or National Oceanic and Atmospheric Administration in accordance with the manufacturer’s
instructions; typically at least once per year. If an instrument is affected by weather, the limitations will be
noted prior to vsing the instrument.

1.6.3 Radiological Instrumentation Calibration

Radiological instrumentation shall be maintained and calibrated in accordance with the EG&G ldaho
Radiological Controls Manual and applicable RWMC procedures.

1.6.4 Off-Site Analytical Calibration

Calibration procedures and documentation for all off-site analyses (radiological and chemical) are
specified in laboratory SOPs, the laboratory Statement of Work, and EPA Methods.
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1.6.5 Calibration Records

Records shall be prepared and maintained for each piece of calibrated equipment to indicate that
established calibration nrocedures have been followed, Calibration records for the eguinment controlled by
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the various laboratories, offices, and groups shall be maintained by the respective organizations during
sampling. A copy of the instrument calibration logbooks for field instruments and portable GC shall be
provided to the field team leader (FTL) weekly to indicate calibration status when the samples were being
analyzed. The GC calibration records are part of the computer-logged information recorded during routine
operation and therefore do not require a separate instrument calibration logbook. The GC operator’s log
also provides a hard copy record of GC calibrations. Any necessary deviations from the specification will
be documented, dated, and signed. At the end of the project, all records will be forwarded to ERD
Administrative Records and Document Control (ARDC) for final disposition.

1.6.6 Calibration Failure

Field and laboratory equipment found to be out of calibration shall be recalibrated in accordance

Tha TTT tifFiad 1 adia he
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equipment is found to be out of calibration, damaged, lost, or stolen, and an evaluation shall be made to
ascertain the validity of previous inspection or test results and the acceptability of components inspected
and/or tested since the last calibration check. When it is necessary to ensure the acceptability of suspect
items, the originally required inspections and/or tests shall be repeated using properly calibrated equipment.
Suspect results for which a questionable device was used shall be listed in a nonconformance report or
deficiency notice and forwarded to the ERD quality engineer with an information copy to the FTL. Test
equipment consistently found to be out of calibration shall be repaired or replaced. Inspection and test
reports shall include identification of the test equipment used to perform the inspection or test.

1.7 Analytical Procedures

Procedures for analysis of subsurface vapor samples by the portable GGCs (located in WMF-729) are
detaiied in the equipment-specific manufacturer’s operating and maintenance manuai and RWMC O&MM
9.8. Vapor samples to be analyzed by the verification analytical laboratory will be analyzed in accordance
with ERD SMO SOW (in preparation) using the methods specified in Table 1-2. Procedures for
collecting other field measurement data are detailed in the specific SOP for that measurement. Pcrched

n Tahla 1.2 A A tha ntryoal i
water Sululn\,o will be analyzed using methods specxﬁcd in Table 1-2 according to the protocal specified in

the organic ERD SMO SOW (ERP-SOW-47) and inorganic ERD SMO SOW (ERP-SOW-59). These
analyses are analytical level III. Radiological (gamma) screening of the perched water samples will be
performed by the EG&G Idaho Radiation Measurements Laboratory (RML) in accordance with Data
Management 11, "RML Gamma Ray Analysis Report of Low-Activity-Level Water Samples." Specific
samples designated for off-site analyses are listed in Table 2-2 and include analyses to be performed for
each medium.
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1.8 Data Reduction, Validation, and Reporting
1.8.1 Data Reduction and Reporting

Data reduction refers to computations and calculations performed on the data. This includes
computing summary statistics, standard errors, confidence limits, tests of hypothesis relative to the
parameters, and model validation. Standard equations and statistically acceptable procedures will be used.
When appropriate, as determined by the analytical level, data will be reported with statistically supported

limits of uncertainty to indicate limitations on the use of the data (see Table 1-2). All data, when reported,
will be rounded to the number of significant figures consistent with the confidence limits.

Laboratory data reduction for samples sent offsite for analysis will be addressed in the SOW issued
to analytical laboratories by EG&G Idaho. All bench chemists will document sample preparation activities
in a bound laboratory notebook, which will serve as the primary record for subsequent data reduction.
Final data reduction of analyses performed will be the responsibility of the individual compiling the final
report. Results from each data collection activity will be reported in consistent units throughout each task.
When applicable, as when presenting data on contaminant concentrations, any applicable State or Federal
regulatory limits will be presented with the analytical data.

Laboratory data reporting will follow the procedures and format specified in the SOW for that
iaboratnrv Results and QC data for each annlvqyc will be transcribed onto nnnluhr-nl renortine forms

d QC data for each be transcribed onto analytical reporting forn
specific to the particular analysis. These forms will be provided in the analytlcal SOW. Ali data will be
checked for accuracy and precision at the bench and instrument operator/analyst level and at the laboratory

manager’s leve] before the data package is submitted to EG&G Idaho.
1.8.2 Method Data Validation

Data verification and method data validation including uncertainty calculations are the processes by
which a sample measurement, method, or piece of data is deemed useful for a specified purpose. EPA
funciionai guideiines wiii be foiiowed for chemical anaiyses method vaiidation. The data reporting forms
will be reviewed as part of the data validation process to verify that the proper information is complete and
correct. Data validation levels are indicated for each analysis in Table 1-2. SOPs for data validation are
provided in Appendix O.

Data obtained from the portable GC and other field measurements will be validated to Level C.
Level C method validation ensures that the data have been checked so that the value returned from the
laboratory or field instrument is the value that is input into the ERIS (i.e., transcription error checking).
The data package will be checked for completeness and any deficiencies will be resolved. The project
manager is responsible for ensuring that these checks are completed. Figure 1-5 shows the data flow for
the onsite analysis portion of this sampling activity. In addition to the data package completeness check
and data entry into the ERIS, the following will be checked, at a minimum:

. Chain of custody

. Requested versus reported analyses
. Analysis holding times.
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All of the procedures used for the data entry and automated method data validation steps that are
performed by Integrated Environmental Data Management System personnel are described in EG&G

Idaho Data Applications Unit operating procedures. The product of the Level C method data validation is
upload of results to the ERIS.

Data obtained from the radiological and offsite chemical laboratories will be validated to Level A by
the ERD SMO or their designated sub-contractor. Level A method data validation is the maximum effort
for chemical analysis method validation (i.e., complete review of the raw data for a given sample analysis),
and is CLP-equivalent.

Validation that data quality objectives have been successfully fulfilled will also be performed by the
project manager or designee. Data flow for offsite analytical data will be as stated in ERD PD 2.4,

Characierization Process in the Environmental Restoration Department,” Appendix A. All analyses will
be validated to the appropriate designated level.
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Figure 1-5. Data flow diagram for GC (onsite), and radiological screening/field screening.
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1.9 Internal Quality Control

Internal QC will be performed in accordance with ERD QPP-149, Section 11 (EG&G
Idaho 1991a) except where deviations are stated in this SAP and as approved by the project
quality engineer or designated alternative (i.e., RWMC quality engineer). Document review will
be performed on all documents per ERD PD 2.2, "Internal and Independent Review of
Documents.” Laboratory QC samples and laboratory control charts will be processed as required
by the laboratory SOW. Field QC samples will include trip blanks and field standards.

1.10 Performance and Systems Audits

Normally, at least one performance assessment will be conducted by the ERD QA officer
during sampling efforts. The project manager or FTL will notify the QA officer of the start date
of the sampling activities at least 2 weeks in advance so that the assessment can be scheduled and
a checklist can be prepared. All assessment activities will be performed in accordance with
guidance from the assessment requirements of QPP-149, Section 12 (EG&G Idaho 1990c) except
where deviations are stated in this SAP and as approved by the project quality engineer. All
analytical support laboratories must be ERD approved.

All preventative maintenance will be performed according to the manufacturer’s operating
and maintenance manual or SOP for each piece of equipment used. All maintenance will be
recorded in the instrument calibration logbooks, as required by ERD PD 4.2, "Logbooks."
Laboratories shall provide for appropriate preventative maintenance practices in their internal
quality assurance documents.

1.12 Data Assessment Procedures

The data will be used to (a) assess the nature and extent of the vapor plume in the RWMC
vadose zone, (b) refine the vapor transport model, (c) estimate worker exposure to VOCs under a
wide range of atmospheric stabilities, (d) estimate soil flux to both the groundwater and the
atmosphere, () estimate the permeabilitics of the basalt and sediments to air, (f) refine data
quality objectives for further investigation and moniioring of the vadose zone, and (g) establish
remediation goals. All data will ultimately provide input to the baseline risk assessment, which
will be performed to estimate the risk to people and the environment from the contaminants that
are found to be present.
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1.13 Corrective Actions

Corrective action will be initiated when the project objectives are not met or when
assessment of the data reveals questionable or unknown data quality. Corrective action may be
initiated by any individual on the project, subject to approval by the project manager. These
corrective actions will include, but are not limited to, modifications of the sampling procedure,
sampling design, analytical techniques within EPA-approved guidelines, and data reporting
procedures.

1.13.1 Field Corrective Action

personnel. The FTL is responsible for venfymg hat all QA procedures are followed. This
requires that the FTL assess the correctness of field methods and their ability to meet QA
objectives, and to make a subjective assessment of the impact a procedure change will have on
field objectives and subsequent data quality. If a problem occurs that might jeopardize the
integrity of the project, cause a QA objective not to be met, or impact data quality, the FTL will
immediately notify his/her project supervisor.

The FTL will document the situation, the field objectives affected, the corrective action
taken, and the results of that action. Copies of the documentation will be provided to the project
manager and the project QA officer.

Corrective action will be implemented when the project objectives are not met or when the
conditions adverse to quality have been identified. Conditions adverse to quality shall be
promptly identified and corrected as soon as possible. The identification, cause, and corrective
actions to prevent recurrence shall be determined and documented for significant conditions
adverse to quality.

The laboratory corrective action plan will be detailed in the laboratory quality assurance
program plan. The need for corrective action may come from several sources: equipment
malfunctions, failure of internal QC checks, method blank contamination, failure of performance
or system assessments, and noncompliance with QA requirements. ERD PD 5.5, "Obtaining
Laboratory Services,” ERD PD 5.6, "Nonconformance," and ERD QPP-149 (EG&G Idaho 1991a)

outline ERD requ iirements for laboratory QA/QC and renortine reanirements,

=~ =2 5elis = LL0L SCLSRONERRRT L e T | e
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2. FIELD SAMPLING PLAN

2.1 Site Background

The RWMC, located near the southwestern corner of the INEL, was selected in 1952 by
the AEC, predecessor to the DOE as a disposal site for solid iow-ievel waste generated by INEL
operations. This selection was based on the near surface geohydrological studies by the USGS
and AEC criteria. The RWMC occupies 144 acres. Buried wasted is contained in the 88-acre
SDA. In addition to waste generated at the INEL, waste from the DOE’s Rocky Flats Plant near
Golden, Colorado, and other DOE facilities, are stored and disposed of at the RWMC.

The current RWMC mission is to provide waste management for the present and future
needs of the INEL and assigned DOE offsite generators of low-lcvel waste and transuranic waste

and to receive, examine, and certify stored transuranic waste for ultimate shipment to the DOE
Waste Isolation Pilot Plant in Carlsbad, New Mexico.

Refer to Section 2.1 in the Focused RI/FS Work Plan (EG&G Idaho 1992a) for more
details on the RWMC site background.

29 Evietine
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Data
In 1987, chlorinated VOCs were discovered at the RWMC in the groundwater (USGS
1988). VOCs were found in:

. Drinking water (EG&G Idaho 1989)
. Samples of perched water (EG&G Idaho 1989)
. Soil-gas samples (EG&G Idaho 1989)

. Ambient air above the soil surface (EG&G Idaho 1988).
The VOCs found to date include:

. Carbon tetrachloride (CCly)

. Trichloroethylene (TCE)

. Chloroform (CHCl,)

* 1,1,1-trichloroethane (TCA}

» 1,1,2-trichloro-1,2,2-trifluorethane (Freon-113)
. Tetrachloroethylene (PCE).
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Refer to Section 3 of the Focused RI/FS Work Plan (EG&G Idaho 1992a) for further
details of previous characterization of volatile organic contamination at the RWMC. In addition,
Section 4 of the OCVZ Focused RI/FS Work Plan provides an evaluation of available data.

2.3 Sampling Objectives

The objectives of this Focused RI/FS are to (a) determine the nature and exieni of the

volatile organic contamination in the RWMC vadose zone, (b) evaluate the risk posed to the
public to the environment by the release of volatile organics to the atmosphere and groundwater,
and (c) select the best remediation alternative based on the CERCLA criteria of implementability.

The data obtained from sampling activities will be used to: (a) project the rate of release
of organic vapors from the buried waste at the SDA, (b) determine the organic flux to the

atm(ﬂnhere and groundwater, (("\ determine the transport parameters in the vadose zone and
aquifer, (d) refine data quality objectives for further investigation and monitoring of the vadose
zone, and (e) determine baseline levels of VOCs in the vadose zone, perched water zone, and

groundwater zone below the RWMC to define baseline risk and remediation goals.

Justifications for the OCVZ Focused RI/FS tasks are included in the Focused RI/FS Work
Plan, Section 5 (EG&G Idaho 1992a).

The collection of baseline samples at designated time intervals will also help identify natural
variations in VOC concentration that may occur because of changes in barometric pressure,
temperature, or other seasonal/temporal variables. The baseline sampling of the perched water
zone will provide data on present VOC contamination concenirations in the perched waier.
These data will then be compared to contaminant concentrations in the water in the same wells

during operation of the VVE system.

The analysis of gas samples will be performed for VOCs including carbon tetrachloride,
tricloroethylene, and chloroform. The water samples will be analyzed for VOCs, semi volatiles,
anions, radionuclides, and metals as specified in Table 1-2. The water samples will also be

r Q 1
screened for alpha and beta/gamma-emitting radiconuclides prior to offsite shipment. Samples

indicating gross alpha/beta activity will be analyzed for specific radionuclides. Water and soil-gas
sample results will be used to determine the in situ coefficient for the Henry’s Law gas constant,
which defines the equilibrium vapor-liquid phase concentration relationship.
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2.4 Sample Location and Frequency

Described below are the 14 specific tasks planned in the Focused RI/FS (EG&G Idaho
1992a). Figure 2-1 is a map of all sampling locations, sampling types, and location designations in
and around the SDA. Well depths for all existing wells are in Appendix M. Descriptions of the
14 tasks planned in the focussed RI/FS are given below:
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+ Figure 2-1, All sampling and measurement [ocations.
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Soil Temperature and Vapor Concentrations. Three well pairs, designated

TEM-1 A & B, TEM-2 A & B, and TEM-3 A & B, will be drilled near Pit 9 to the
top of basalt and instrumented every 2 ft (Figure 2-4) with vapor ports (A series) and
thermistors (B series). DASs will be used to record temperature every two hours.
The vapor ports will be sampled once a month and analyzed for VOCs using the
portable GC (located in WMF-726). See Figures 2-1 and 2-2 for locations of the
TEM wells.

Vapor Port Monitoring. Vapors will be collected from six existing ported wells. Gas
sampling ports will also be placed on the six ground water monitoring wells to be

A . *a MY N

drilied in Fiscal Year 1992 within ihe Groundwater Operable Unit OU 7-02. These
wells will be located outside the SDA, and at least 36 vapor monitoring ports will be
installed at various depths. At least six gas sampling ports will be placed in USGS
Well 118 at specific intervals and the well backfilled. Details concerning installation
of vapor ports is provided in Appendix I.

Those wells will be drilled to expand the existing groundwater and subsurface vapor

. ' . .
manitaring wall nahunrl-  Wall dacignatinne ae .
MGINIOINE Won NCGWOIR.  vWin GGSignanol re as follows:

IO Al & AP ANIFRAVS

Existing New_
8801D (nine ports) M7S
8902D (eight ports) M3S
D02 (eight ports) M1S
77-1 (six ports) M10S
78-4 (five ports) M165
WWW-1 (seven ports) M4D

The vapor ports in the proposed wells will be placed to determine the spatial (depth)
distribution of VOCs in the subsurface gas. Port depths for the new welis will be
determined prior to installation of the ports, based on an even spacing between the
aquifer and ground surface (special emphasis below the 240 ft depth), regions of
elevated VOC levels from borehole drilling, and rubble/interbed zones. If existing
information is not adequate to determine port depths, the new wells will be sampled
with a packer system to determine optimum port depth. See Figure 2-1 for the

locations of these 13 wells.

Vapor from various depths at each of these 13 wells will be sampled at least twice
per month for the duration of the Rl, and analyzed on-site using the portable GC.
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Perched Water. Perched water will be collected from wells USGS-92, 78-1, 8802D,
77-2, and D-10 quarterly. Water levels will be recorded prior to sampling, and
physical parameters will be measured at the sample site. See Figure 2-1 for the

locations of perched water wells. Refer to EDF ERP-VVED-065, Appendix M, for
details concerning well completion, and total depth of completed wells.

Vapor Port Permeabifity. A pressure transducer is lowered into the sample port. A
vacuum pump and flowmeter are then connected to the port. The pump is started
and pressure changes are recorded on a DAS to estimate the permeability of the
maierial du_]at‘.t‘:m to the vapor port. This test wiil be pEi‘u‘Ji‘mEU one time Gi‘u:y at all
ports on all six existing vapor port monitoring wells, the vapor ports on the six new
groundwater/vapor port monitoring wells and USGS 118. The wells are 8801D (nine
ports), 8902D (eight ports), 77-1 (six ports), DO2 (eight ports), 78-4 (five ports), and
WWW.-1 (seven ports) (see Figure 2-1). vapor port permeability will be measured in
all new vapor ports. In addition to permeability at each port, the sample volume

required to obtain a representative vapor sample from each port will be determined

by measuring vapor concentrations over time during purging,

Basalt Tracer Studies. Both horizontal and vertical diffusion will be measured in the
subsurface. For determination of the vertical, horizontal diffusion, tracer gas will be
injected into a vapor port in Well 77-1 at approximately a 112 ft depth through a
calibrated gas flow meter. Ports in Wells 78-4 (located at 78 ft and 119 ft) and 77-1
(located at 66, 104, and 151 ft) will be sampled at regular intervals and analyzed on
the portable GC (located in WMF-726) to detect breakthrough to the ports. The
design of the test is such that the injection and removal pressures are very small so
advective effects will not be introduced. Wells 77-1 and 78-4 are approximately 30
feet apart; these wells have been cored and logged, and the stratigraphy is
understood and documenied (EG&G Idaho 198%9a). The zones being monitored for
horizontal diffusion analysis are stratigraphically similar. The stratigraphy involved in
the vertical diffusion analysis is understood. Basalt tracer studies will be conducted
one time only. See Figure 2-1 for the locations of these wells.

Downhole Barometric Pressure/VOC Concentration. The effect of barometric

on vapor concentrations in Well 8801D (Figure 2-1) will be measured. A

DAS will record downhole barometric pressure at the 50-ft port depth while an
automatic sampler collects vapor samples at 12-hour intervals at the same depth for
subsequent portable GC analysis.
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Meteorological Data. Local temperature, barometric pressure, wind speed and
direction, and precipitation will be monitored for the duration of all testing at
multiple locations at or near the RWMC SDA.

Stratigrapby and Structural Geology. A comprehensive literature survey study will be
performed to compile relevant data necessary for developing a description of geologic
stratigraphy and describe the geological features most influential in VOC migration in
the vadose zone. These geological properties will be determined from geophysical
logging operations as weil as evaluation of subsurface cores.

The Groundwater Operable Unit OU 7-06 plans to drill six new groundwater
monitoring wells. Coring of the 110-ft and 240-ft interbeds for the six wells will be
performed. These cores will be tested for physical properties (density, porosity, gas
permeability, etc.) and analyzed for chemical content (VOCs, semi-volatiles,
inorganics, metals, and radioactivity). The cores will be used to determine if the

i i i H 1ot T 1 |
extrapclation of information from shallow depths is appropriate. The geclogical

characteristics need correlation and interpretation to stratigraphic control points.

Five types of geophysical logs will be performed on the six groundwater monitoring
wells being installed under the Groundwater Operable Unit: gamma-ray, gamma-
gamma, neutron, resistivity, and caliper logs. Borehole geophysical surveys along with
detailed geological logging will spatially identify water-bearing zones in the vadose
zone, vadose zone porosities, and possible fracture geometries; outline site-specific
geological controls on water movement, and define the site-specific stratigraphy.
Geophysical surveys and geological logs from the deep well or wells will provide
stratigraphic information and geological controls on water movement deep within the
aquifer.

Open Well Vapor Sampling. The open (uncased) well vapor sampling activity
consists of two separate tasks: (a) well gas sampling and (b) shallow well screening.
The two tasks are described below.

a. Well Gas Sampling. Subsurface soil vapor will be collected once a month for
the duration of the investigation from the 9 (USGS 92, 8802D, 77-2, 78-1, D-
10, 8801T, 79-2, DO-6a and 76-5) existing open wells shown in Figure 2-1. In
addition the extraction well (8901D) and USGS 118 will be sampled. Open

well vapor sampling of USGS 118 will be used to locate vapor ports. The wells
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have been drilled to various depths and the inflatable packer system will be
used to pack each well off at a selected sampling depth. Figure 2-3 represents
the chosen interval graphically. The shaded area represents elevated vapor
plume VOC levels based on existing knowledge of the vapor plume. Figure 2-4
represents the known location of the interbeds. Sampling frequency and
locations will be based on initial results.

Shallow Well Sampling. Twenty five (25) wells and boreholes at the RWMC
that are less than 20 ft deep will be screened using a portable GC. The vapor
sample will be collected by lowering a Teflon tube to the bottom of the well
and puiling a sampie inio iediar bag for subsesequeni anaiysis. These weiis
include those around and in the Acid Pit (AP-01 thru AP-12), around Pit 9
(P9-01 thru P9-08), MS-04, NAT-02, MS-05, W-03, and MS-03.

29



01-¢

Table 2-1. Subsurface vapor and water sample depths (ft).

*
. B8O1-D
30.6 - 35.4
48.0 - 53.0
7%.0 - 79.0
90.0 - 95.0
100.0 - 105.0
128.6 - 133.6
165.0 - 170.0
190.0 - 195.0
227.7 - 232.7
L 2
RWMC _PRCD
560 - 600
601 - 635
+H20
ik
UsGS-92
15 - 45
45 - 75
75 - 105
105 - 135
135 - 1465
165 - 195
195 - 210
+ hy0
AB
*
ek
kkk
1

These wells will be used to compare sample results based on their proximity

Vapor vacuum extraction program wells

(Groundwater)

portion of the well to the vadose zone
Perched water and vapor samples

Open borehole outside southern border of RWMC to be used for establishing correct packer procedure, as

required

- T 8902-D A. 771 A. T84 A vzT-1 B. 79-2 B.__DO2
9.2 - 21.4  25.5 - 32.0 59 - 69 70.5 - B81.0 48 - 78 20 - 50 35.0 - 30.0
39.0 - 63.5  43.5 - 48.6 97 - 104 114.5 - 122.0 78 - 108 50 - 80 57.0 - 62.0
§7.7 - 80.5 68.0 - 73.0 108 - 114  223.0 - 230.0 108 - 134 B0 - 110 6.0 - 71.0
127.1 - 151.0 79.5 - 105.0 146 - 164 250.0 - 256.0 110 - 140 97.0 - 101.0
170.0 - 188.0  124.0 - 132.0 181 - 224  330.5 - 340.0 140 - 170 1235 - 1200
230.0 - 250.0 175.0 - 180.0 364 - 380 170 - 217 163.0 - 166.0
194.5 - 199.7 190.0 - 195.0
e21.4 - 238.0 227.2 - 233.0
L2ld W & L L] i ik d
USGS-89 USGS-117 usGs-87 UsGS-88 LSGS-90 Us6s-119 us6S-120
576 - 600 555 - 600 H,0 8 580'  H,0 @ 589'  H,0 @ 582' H,0 604' K09 615
610 - 646 610 - 653 : ' :
+H,0 +H,0
il ki il 1
78-1 88020 77-2 D-10*s uses-118" o 89010 76-5 88017
B3' + H,0 221+ W0 36" + H0  200'+ H,0 220 - 250 10 - 30 90 - 130 10 - 15 - 35
250 - 300 30 - 50 130 - 160 40 - 35 - 50
300 - 350 130 - 160 70 - 100
350 - 400 160 - 190
400 - 450 190 - 220
450 - 500 220 - 240
500 - 550

These wells can have vapor samples taken if the water table declines to expose the open
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Figure 2-3. Selected subsurface vapor sample intervals.
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Groundwater Quality and Elevation. A groundwater characterization plan was
developed to evaluate the groundwater conditions for the SDA (Wood and Wylie
1991). This plan proposed upgrading the present monitoring network with the
installation of 35 additional monitoring wells and core holes. Evaluation of the
groundwater exposure pathway is the responsibility of the Groundwater Operable
Unit OU 7-06. The OCVZ, OU 7-08 Baseline Risk Assessment (BRA), however,
requires data on the groundwater pathway. The VOC flux to the groundwater and
the potential for ingestion and inhalation of VOCs via this exposure route may be an
important contributor to the potential for adverse health effects. Data from the
Groundwater/ Snake River Plain Aquifer investigation begun in Fiscal Year 1992 will
be used io meei daia requiremenis for ihe Operabie Unii 7-08 BRA and Focused

RI/FS.

Treatability Studies. Refer to Section 5.7 of the work plan (EGG-WM-10049) for
this task.

Soil-Gas Survey (Contingent). Near surface soil vapor samples will be collected from
the locations within the SDA (Figure 2-5) using a vapor probe sampler. A full-size
map with all soil-gas sampling locations and designations will be utilized by the field
team during actual sampling activities 91 locations in the SDA located on an
approximate 200 ft systematic grid. The vapor probes will be inserted into the
ground surface to a maximum depth of 2.5 ft. Field screening with a portable volatile
organic vapor analyzer will be used to optimize subsequent portable GC analysis of
the soil gas and to determine whether the vapor probe will be left in the ground for
subsequent sampling. If total VOC concentrations of >100 ppm are detected, the
probe will be labeled and left in place. If <100 ppm, the location will be logged in
the sampling logbook. Ali soii-gas sampies will be analyzed with a portable GC for
VOCs calibrated for carbon tetrachloride, chloroform, and trichloroethylene.

VOC Surface Flux (Contingent). The flux chamber is designed to measure emission
(flux) of VOCs from the ground surface. The flux chamber is an enclosure device
that provides a defined surface area from which to sample. Clean, dry sweep air is
added to the chamber at a fixed rate. The volumetric flow rate of sweep air through
the chamber is recorded and the concentration of the VOCs is measured at the exit
of the chamber. Flux measurements will be performed at eight locations across the
SDA (see Figures 2-1 and 2-3} designed to encompass areas exhibiting a

2-13
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representative range of fluxes for the SDA and based on the results of a soil-gas
survey. Based on the eight locations, the mean emission rate (ug/minm?) for the
SDA can be determined for use in the air transport model. A permeameter will be
set up to measure surface soil permeability during surface flux tests. Locations and
sampling frequency of surface soil permeability will be the same as for the flux
testing. In addition, soil moisture will be measured in conjunction with these flux
tests (see task 2).

14.  Soil Moisture Measurements (Contingent). A total of 18 shallow boreholes (SM-1
through SM-18) wiii be used to measure soil moisture. Fifteen boreholes, to depihs
of not greater than 30 ft, will be drilled in the SDA at designated locations, with 8 of
the 18 near the flux test locations. A steel pipe will be placed in the hole and
measurement of soil moisture content at 1-ft intervals will be made using a neutron
probe. Soil moisture measurements will be made monthly in winter, spring, and
summer seasons. The measurements located near the flux test locations (SM-1

through SM-8) will be made on the same day as the flux texts. See Figures 2-1 for

1 1 £ | H 1. | N | Nratan #
locations of soil moisture bore holes. MNote that SM-8, SM-14, §M-15, and SM:15

will be located on a north-south line, approximately 2 m apart, crossing a surface
drainage ditch. This ditch is believed to be a major water infiltration source during
rain events, and thus, is an area of interest.

2.4.1 Sample Identification

The existing sample numbering scheme for Scentograph GC analyses will be used for gas
samples that are not to be shipped to an off site laboratory. The designation will be as follows:

Well number - depth or port number (for monitoring wells so equipped) - (A} analysis,
(D) duplicate, or (R) Co-located - dilution factor

Examples:
DO2-1-A-1 =  Well DO2, port 1, analysis (meaning first sample drawn
from bag), no dilution
8801D5-D-5 =  Well 8801D, port 5, duplicate (meaning second sample

drawn from a bag), 5x dilution

2-15
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771-5-R-10 = Well 77-1, port 5, co-located (meaning second bag of
sample from same location), 10x dilution.

Quality control sample designators will be as follows:

CCl, = This is an internal instrument calibration using a certified
calibration gas.

STD-52.2-10 =  This is a field standard using the 52.2 ppm carbon
tetrachloride calibration gas in a Tedlar bag, 10x dilution.

BLANK

I

This is a sample of the room air to ensure that there is no
residual gas in the detector. When the previous sample is a
high concentration (>200 ppm), the operator will run
several blanks to clean out the column and detector.

A systematic character code will be used to number perched water and vapor samples to be
shipped to an off site laboratory. The sample identification root code will begin with the letters
VZC. The remainder of the sample identification code will be in accordance with ERD QPP-149
(EG&G Idaho 1991a). Replicate samples shipped to off-site analytical laboratories will be

submitted as blinds. Table 2-2 summarizes the type of sample, location, and analyses for off site
samples.

2.16
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Table 2-2. Summary of sample type, location, and analyses for off site samples.

SAP Number: EGG-WM-10175 SAMPLING AND ANALYSIS PLAN TABLE FOR CHEMICAL AND RADIOLOGICAL ANALYS1S rage 1 of 1
:::e:abi;#%/?z Revision: 4.0 Project: DU 7-0B, VADUSE ZONE ORGANICS R1/FS Project Manager: G. MATTHERN/R. LUGAR Form No: SAP11B
SAMPLE DESCRIPTION SAMPLE LOCATION ERTER ANALYSIS TYPES (AT) AND OUANTITY REQUESTED
AT1 |AT2 [AT3 |AT4 [ATS [AT6 |AT7 [ATB FATS |AT10|ATI1|AT1ZIATI3{ATI4|ATI5|AT16|AT17{ AT 28 | ATIS AT20
SAMPLING |SAMPLE COLL [ SAMPL IRG | PLANNED TYPE OF DEFTH
ACTIVITY |TYPE MEDIA TYPE| METHOD DATE AREA LOCAT IO LOCAT 10K ity AN | €1 | GR; OS | R6 | W
VZCoo1 REG GROUND WATER GRAB £/ IRWMC TASK 3 usGes 92 P WELL 1 1 1 1 1 1
vzean2 REG GROUND WATER GRAB £/ |RWNC TASK 3 78-1 PHOMELL 1 t 1 1 1
YZC003 REG GROUND WATER GRAB /[ |RWMC TASY 3 880 Po WELL 1 1 1 t 1
VZ2C004 REG GROUND WATER GRAB /[ |RWMC TASK 3 772 PW WELL 1 1 1 1 1
YICO05 REG GROUND WATER GRAB / f |RWMC TASK 3 p-10 P OWELL 1 1 1 1 1
VICOU6 oC WATER TBLK £ f JRWMC TASK 3 ac TRIP BLANK 1

Enter the apnropriate analysis type code in the boxes between the double lines under MENTER ANALYSIS TYPESH.
Enter the muber of botties in the single line boxes below the analysis type for each sampling activity,

Refer to SAP Table 2, Sampling And Analysis Plas Table - Codes & Oescriptions.

Any descriptions for non-standard analysis types (not given in SAP Table 2) should be entered under "COMMENTSY™ on the Lines below.

AT1:
AT2:
AT3:
ATh:
ATS:
ATé:
AT7:
ATE:
AT%:
AT10:

COMMENTS

Planned dates sre June B - September 30, 1992.

Anions AT11:
CLP Melals ATI2:
Gamms Screen/Analysis AT13:
CLP Semivolatiles ATH4:
Gross Alpha/Beta AT15:
VOAs CLP 3,90 AT16:
ATIT:
AT18:
AT19:
AT20:
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Table 2-2. (continued).

SAP Number: EGG-WM-10175-1_ SAMPLING AND ANALYSIS PLAN TABLE FOR CHENICAL AND RADIOLOGILAL ARALYSIS Page 1of 1
g::e?bt;:?ﬁilﬂ Revisfon: 4.0 Project: (&f 7-0B, VADOSE ZONE ORGANICS RI/FS Project Mansger: G, MATTHERN/R. LUGAR Form No: SAPYIR
SAMPLE DESCRIPTION SAMPLE LOCATION ENTER AMALYSIS TYPES (AT) AND QUANTITY REQUESTED

SPLInG | SAMPLE oL |SARFLING | FLANNED TYPE OF P AFY JATZ |AYS JAT4 JATS (ATS |AT7 |ATE AT [ATIO[ATTTATIZ | ATIS[ATILATIS|ATIS|ATI7AT18]ATIP|AT20
ACTIVITY |{TYPE [MEDIA TYPE| FETHOD DATE AREA LOCATION LOCATION oft)y VT

vICooT SPLIT |S0iL &AS GRAB /7 |ieC1 TASK 2 Whid- 1 PORT 1 240 1

VZIC008 SPLIT [SO7L GAS GRAB S/ |HMCY TASK 2 W= PORT 3 135 t

VZCooy SPLIT |SOIL GAS GRAB / / |mmC1 TASK 2 8301 PORT 4 77.5 1

VZCo10 SPLIT |SOIL GAS GRAB [/ 7 |MWMC1 TASK 2 |MIs PORT 1 1

vIicon SPLIT |SOIL GAS GRAB /7 |RMC1 TASK 2 M3s PORT 2 505-508 1

vIce12 SPLIT |SDIL GAS GRAB /7 |CY TASK 2 M3s PORT 3 330-335 t

VZCO13  |SPLIT |SOIL GAS GRAB £/ |HWMCY TASK 2 |VVE-10 PORT 1 185-191 1

vicots SPLIT |SOIL GAS GRAB /[ / |RWmMC1 TASK 2 VVE-10 PORT 2 133-138 1

VICO1S SPLIT |SOIL GAS GRAB /7 |RWMC1 TASK 2 yvE-10 PORT 3 70-75 1

YICOoise SPLIT [SOIL GAS GRAB J f |MWMC1 TASK 2 802 PORT & 70.5 1

weo7? SPLIT |SOIL GAS GRAB £/ |RWMCY TASK 2 B2 PORT 2 59.9 1

¥icois ac SOTL GAS FSTO /7 |RwMCT 40-60 PPM|OD PORT QOFS 1

yIeo1$ ac SOIL GAS TALK ! [/ |RWMCT D PPM 008 PORT 00B 1

b

Enter the sppropriate snalysis type code in the boxes between the double lines under “ENTER ANALYSIS TYPES™,

Enter the rutber of bottles in the single line boxes below the analysis type for each sampling activity.
Any descriptions for non-standard snalysis types (not given in SAP Table 2) should be entered under “COMMENTS" on the lines below,

Refer to SAP Table 2, Sampling And Analysis Plan Table - {odes & Descriptions.

COMMENTS

AT1: W¥OCy (Mod. TO-14 or Mod. 8240/3250) ATH1: Piarned dates arg June § - Seotember 30, 1992,
AT2: AT12:
AT3: AT13:
ATéq: AT14;
ATS: AT15:
ATS: AT14:
AT7: AT17:
AT8: AT13:
ATO: AT19:
ATI0: AT20:




Table 2-2. (continued).

& %r;:n-EGG-iﬂﬂO'ITS-ZZ_ SAMPLING AMD ANALYSIS PLAN TABLE FOR CHEMICAL AND RADTOLOGICAL AMALYSIS Page 1 of 2
Date:  07/13/92 Revision: 4.0 Project: QU 7-08, VADOSE IONE ORGANICS RISFS Project Manager: G. MATTHERN/R. LUGAR Form Ra: SAP11B
SAMPLE DESCRIPTION SAMPLE LOCATION ENTER ANALYSIS TYPES (AT) AND RIANTITY REQUESTED

PR Py oL SAALING | PLANNED —— Pty ATH |AT2 JATI |AT4 JATS |ATS JAT7 |ATB [AT [AT10[AT11|ATIZJATII[ATI4IATIS |AT16|ATI7[ATIBATIO|AT20
ACTIVITY [TYPE MEDIA TYPE; METHOD OATE AREA LOCATION LOCATION (ft) vr

vzCo2e SPLIT |SOIL GAS GRAS £/ |RWMCZ TASK t TEM3 PORT 1 DEEPEST 1

vzoo21 SPLIT |SGIL GAS GRAB /[ JRWMCZ TASK 1 TEM3 PORT TBD SHALLOWST{ 1

VZLo22 ac SOIL GAS REPL /7 ERWMEZ2 TASK 1 TEME PORT 1 DEEPEST 1

VZL023 SPLIT |SCGIL GAS GRAB f/ |RWMC2 TASK 2 N1§ PORT 1-DEEPEST 240 1

V20024 SPLIT |50IL GAS GRAS £/ |RWMC2 TASK 2 Kigs PORT 1-DEEPEST 260 1

vZeees SPLIT |SOIL GAS GRAB /4 |RWHC2 TASK 2 35 PORT TBD +110 1

VZCO26 SPLIT |SOIL GAS GRAS 7/ |RWMC2 TASK 2 15 FORT T8D +tie £

vzeozr SPLIT |SO1L GAS GRAB 4 (RWMC2 TASK 2 USGS 118 PACK |PDRT 1-DEEPEST 556 1

vZCo28 SPLIT [SOIL GAS GRAB /7 |RWMC2 TASK 9A |USGS 92 PACK PORT 1-DEEPEST 214 1

vZroze SPLIT jS0IL GAS GRAB //  |RWC2 TASK PA  |D-10 PACK PORT 1-DEEPEST 224 1

v2rolo SPLIT [S0[L GAS GRAB S [ |RuMC2 TASK $A  |DO-6A PACK PORT 1-DEEPEST 50 1

vZeos SPLIT [SOIL GAS GRAB J /  |RWMC2 TASK A [76-5 PACK PORT 1-DEEPEST 245 1

vZeo3z2 SPLIT |SOIL GAS GRAB / f IRWMCZ TASK 9A  |BB02D PACK PORT 1-DEEPEST 20 1

vZ2C033 SPLIT |SOIL GAS GRAB / f [RUMCZ TASK 9&4  |USGS 92 PACK PORT TBD +140 1

VZCO34 QC SCIL GAS FSTD / / |RWMC2 t-5 pPR (GO PORT OOFS 1

in the boxes between the double lires undar “ENTER ANALYSIS TYPES™.

Refer to SAP Table 2, Sampling And Anaiysis Plen Table - Codes & Descriptions.

Enter the appropriate analysis type code

Enter the number of bottles in the single line boxes below the analysis type for each sampling activity.
Any descriptions for non-standard analysis types (not given in SAP Table 2) should be entered under "COMMENTS™ on the {ines beiow.

AT1: VOCs (Mod. TD-14 or Med. 8240/8280) AT11:
AT2: AT12:
AT3: AT13:
ATz AT14:
ATS: AT15:
Alé: AT16:
ATT: ATIT:
AT3: AT18:
ATS: AT19:
ATi0: AT20:

COMMENTS
Planned dates are June 8 - September 30, 1992.
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Table 2-2, (continued).

SAP Number: EGG-WM-T0175-2 SAMPLING AND ANALYSIS PLAN TABLE FOR CHEMIUAL AND RADIDLOGICAL AMALYSIS Page 2 of 2
SAP Table Mo. £ ot 2
Date: G7/13/92 Revision: 4.0 Project: OU 7-08, VADOSE ZOWE ORGANICS RI/FS Project Manager:  G. MATTHERN/R. LUGAR Form Rot SAPTIR
SAMPLE DESCRIPTION SAMPLE LOCATION ENTER ANALYSIS TYPES (AT) AND QUANTITY REQUESTED
AT JAT2 |AT3 |AT4 |ATS [AT6 [AT? [ATB |ATO FATIO|AT1|AT12{ATTS[ATI4{ATIS |AT1S1AT17 ATI8|ATIR{AI20
SAMPLING  |SAMPLE COLL [ SAMPL NG | PLANNED TYPE OF DEPTH
ACTIVITY {TYPE [MEDIA TYPE| METHCD DATE AREA LOCATION LOCATION ft) ¥T
V2033 ac SOIL GAS FSTD ! |Remc2 »500 PPM 0D PORT 0OFS t
VZCO36 o SOIL GAS TBLK £/ |RWMC2 O PPM ooB PORT QOB 1

Enter the sppropriate analysis type code in the boxes between the double lines under “ENTER ANALYSIS TYPES. ftefer to SAP Table 2, Sampling And Analysis Plan Table - Codes & Descriptions.
Enter the number of bottles in the single line boxes below the anzlysis type for each sampling sctivity.

Any descriptions for non-standard analysis types (not given im SAP Table 2) shoutd be antersd undsr RCOMMENTS™ on the lines below. COMMENTS
AT1: VOCs (Mod. T0-f4 or Mod. 824078280} AT11: Planned dates are Jjune § - September 30, 1992,
AT2: ATi2:

AT3: AT13:

ATé: AT 14

ATS: AT15:

AT6: AT16:

AT7: ATI7:

AT8: AT18:

ATD: ATT9:
AT10: AT20:
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Table 2-2, (continued).

SAP Number: EGG-WH-10175-3 SAMPLING AND AMALYSIS PLAN TABLE FOR CHEMICAL AND RADTOLDGICAL ANALYSIS Page _1 of _2
gi:ezabla?y?il92 gevision: 4.0 Project: U 7-08, VADOSE ZONE ORGANICS RIJFS Project Manager: G. MATTHERN/R. LUGAR Form No: SAPY1R
SAMPLE DESCRIPTION SAMPLE 1OCATION ENTER AKALYSIS TYPES (AT) AND QUANTITY REQUESTED

PR P T [T p—— Py AT1 JAT2 [AT3 :ATA {ATS [ATH [AT7 |ATS |AT® |ATIG[AT11{AT12]AT13[AT14|AT15|ATS AT1BIATI9AT20
ACTIVITY {TYPE |MEDIA TYPE; METHOD DATE AREA LOCATICN LOCATION {fry vt

vIto37 SPLIT |SOIL GAS GRAB £/ |RWMCE TASK 2 M4D PORT TBD +110 1

V20038 SPLIT :SOIL GAS GRAB /o F |RWMCS TAsK 2 M&S PCRT TED +110 1

VL0039 SPLIT |SO1L GAS GRAR / / |RWMC3 TASK 2 M7S PORT TAD +110 T

V20040 SPLIT |SOIL GAS GRAS / [/  IRWMC3 TASK 2 M4D PORT 1-DEEPEST 1

VICO41 SPLIT |SOIL CAS GRAS 4/ |[RWMCY TASK 2 M&S PORT 1-DEEPEST 1

v2eo42 SPLIT |SOIL GAS GRAS f 7 |RWMC3 TASK 2 M7S PORT 1-DEEPEST 1

VZCO4LS SPLIT [SOEL GAS GRAB S/ f |RWMCE TASK 2 usGs 118 NEAR 11G* INTED 1

VZCO44 SPLIT |SOIL GAS GRAB F [/ JRWMC3 TASK 2 usGs 118 PORT 1-DEEPEST 1

VZCO45 SPLIT |S0IL GAS GRAB F/ IRWMC3 TASK A {8901D NEAR 110' INTBD H

VZenss at SOIL GAS F£STD £ [ |RWNC3 4D-40 PPM|0OC PCRT 00FS 1

VZL0a7? QC S0TL GAS FSTD f F |RWMC3 1-5 PPM (00 PORT O0FS 1

VICO4L3 ac 5011 GAS TELK / / |RWMC3 0 PPM 008 PORT Q0B 1

VICOLD SPLIT |S0IL GAS GRAB / F |RWMC3 TASK 13 [FX1-CONTINGENT |PIT 9 FLUX 1

v2eoso SPLIT {SOIL GAS GRAB J f [RWNICI TASK 13 | FX2-CONTINGEXT {NO PIT FLUX 1

VZCos1 SPLIT |SOIL GAS GRAB 7/ [RWMC3 TASK 13 |FX3-CONTINGENT iPIT 5 FLUX 1

Enter the appropr-iate analysis type code in the boxes between the double {ines under MENTEZR ANALYSIS TYPES®,

Enter the nutber of bottles in the single line boxes betow the analysis type for each sampiing activity,
Any descriptions for non-standard analysis types (not given im SAP Table 2) should be entered under MCOMMENTSY on the Lires below.

AT1:

VOCs (Mod. T0-14 or Mod. 8240/8260)

AT11:

AT2:

ATI2:

AT3:

AT13:

AT4:

AFl4:

ATS:

AFIS:

ATa;

AT16:

ATT:

ATIT:

AT8:

AT18:

AT9:

AT19:

Refer to SAP Table 2, Sampling And Analysis Plan Table - Codes & Descriptions.

COMMENTS

Planned dates_are June 8 - September 30, 1992.

ATI10:

AT20:
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Table 2-2. (continued).

SAP Nusber: ECG-WM-1017%-3
SAP Table No. 1

SAMPLING AND ANALYSIS PLAN TABLE FOR CHEMICAL AND RADIOLOGICAL ANALYSIS

Page _2 of 2

Date: O7/13/92 rRevision: 4.0 Project: OU 7-08B, VADOQSE ZONE ORGANICS RI/FS Project Manager: G. MATTHERN/R. LUGAR Form ¥o: SAP118
SAMPLE DESCRIPTION SAMPLE LOCATION ENTER ANALYSIS TYPES (AT) AND QUANTITY REQUESTED

P— SANPLE COLL | SAMPLING | PLANNED P— P AT1 JAT2 (AT3 |AT4 {ATS (ATS JATZ [ATB |ATY [ATIO[AT11|ATIZ|ATI3|AT14|ATIS | ATT6JATI7{ATIB|ATIO AT20
ACTIVITY TYPE |MEDLA TYPE| METHOD DATE AREA LOCATION LOCATEON (fty VT

vICcoS2 SPLIT |SCIL GAS GRAB F f |RWMC3 TASK 13 |FX&-CONTINGENT |PIT & FLUX 1

vZros3 SPLIT (SOIL GAS GRAE S/ |nsmc3 TASK 13 |[FUAS-CONTINGENT iPIT 11 FLUX 1

V20054 SPLIT [SOIL GAS GRAS £/ LIMES TASK 13 |[FU6-CONTINGENT [PIT 12 FLUX 1

YZCO055 SPLIT [SOIL 6AS GRAS 4/ [RWMC3 TASK 13 |FNT-CONTINGENT |PIT 4 FLUX 1

vZCosSse SPLIT |SO1L GAS GRAB £ |RWMC3 TASK 13 {FN8-CONTINGENT [PET 10 FLIX 1

VZCOs57 ac S01L GAS FSTD £ 7 {#uMC3 1-5 PPM 101 PORT 00FS 1

VZLO38 oc SOIL GAS TBLK f £ |RwMC3 O PPM o PORT 008 t

Enter the sppropriate analysis type code in the boxes between the double Lines under “ENTER AMALYSIS TYPESH.
Enter the number of botties in the single Line boxes below the amalysis type for sach sampling activity.

ftefer to SAP Table 2, Sampling Arxl Analysis Plan Table - Codes & Descriptions.

Any descriptions for non-standard analysis types {not given fn SAP Table 2) should be entersd under "COMMENTS® on the lines beiow.

AT1: VOCs {Mod. TO-T4 or Mod. S240/82450) ATIT:
AT2: AT12:
AT3: AT13:
ATé: AT14:
ATS: AT15:
AT6: AT16:
ATT: ATIT:
ATE: AT18:
ATS: AT19:
AT10: AT20:

COMMENTS

Planned dates ate June 8 - September 30, 1992.
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2.4.2 Personnel Safety and Health Precautions

The latest revision of task-specific health and safety plan for the OCVZ Focused RI/FS

(EG&G Idaho 1992b) will be adhered to. All field staff members are responsible for
understanding and complying with all requirements of this sampling and analysis plan and the
health and safety plan. All field staff will be trained to comply wiih ihe healih and safeiy plan and
will sign the certification form before performing any field work. A site work release will be
required prior to initiating work on specific tasks described in the SAP, and the health and safety
plan will provide the specific personnel protection requirements. All field staff will be briefed
during a morning meeting before the start of each day’s activities to make them aware of site-
specific conditions and to discuss any safety or health related questions they may have pertaining

to the assigned tasks.

2.5 Sampling Equipment and Procedures

The following procedures contain only procedures for performing each task. Health and
safety requirements are dictated in the health and safety plan (EG&G Idaho 1992b).
Containerization, preservation, documentation, sample handling, data flow, and shipping
procedures are covered in other portions of this SAP.

All sampling tasks that involve auguring soil or collection of vapors from other than the
vapor ports will be monitored using a total organic vapor detector while being performed. The
procedures for use of the portable total organic vapor detector are located in Appendix B,
ETSOP-40.

2.5.1 General Sampling Equipment

General sampling equipment includes

. Sample tags and labels

. Gloves (Per Health and Safety Plan)

. Chain-of-custody forms and seals

. Coolers

2-23



OCVZ SAP
Revision 0
June 1992
. Blue Ice? for shipping (Water samples only)
. Xitech vacuum box?
. Tedlar bags®
. Parafilm
. Teriwipes®
. Level D protection
. Tape—cellophane, fibe
. Permanent black markers and pens
. Stopwatch
. 100-ft measuring tape
. Gloves (Per Health and Safety Plan)
. 1-gal zipper plastic bags

. Garbage bags

. Polyethylene plastic sheeting

. Scissors, Xact-o knife*
. Marker flags

. Aluminum foil

. pH paper

. Laboratory "Request for Analysis" forms

a. Mention of specific products and/or manufacturers in this document implies neither endorsement
or preference, nor disapproval by the U.S. Government, any of its agencies, or EG&G Idaho, of the
use of a specific product for any purpose.
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. Cooler labeling ("Environmental Samples," "This Side Up,” etc.)
. Logbooks
- FTL logbook

- Sample logbook

- Instrument calibration logbook
- Sampling shipping logbook

- Decontamination logbook.

2.5.2 Sampling Procedures
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2.5.2.1 Soil Temperature and Vapor Concentration. The vapor ports will be instalied
using the procedure found in RWMC Operations DOP 3.3.1, modified for smaller, shallower
ports. Figure 2-4 depicts the construction of the ports. Procedures for sample collection are as
follows:

Data acquisition system {(DAS) Appendix K

Vapor port sample collection Appendix I

GC operational procedures Appendix A

GC calibration Appendix A and Section 1.6.1 of this SAP

2.5.2.2 Vapor Port Monitoring. Procedures for all steps in vapor port monitoring
including vapor port sampling, GC operation, and GC calibration, are documented in the
following:

Vapor port sample collection Appendix 1
GC operational procedures Appendix A

GC calibration Appendix A and Section 1.6.1 of this SAP
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collection, Hydrolab operation, water level measurement, and sample handling, are documentcd

the following:
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Perched water collection Appendix C
Sample handling Appendix D and Section 2.6 of this SAP
Hydrolab operation Appendix C
Measurement of groundwater levels Appendix C

Obtaining a sample via bailing provides the more representative sample as opposed to
pumping. Further it is the method of choice when low well bore volumes are encountered.

2524 Vanor Port Permeabhilitv.

et

meability of the basalt

=

meability of th varies by depth and relativ
position under the SDA. This procedure pr0v1des guidance to properly conduct gas port
permeability tests of basalt in vapor-ported wells. Since permeability is an important parameter in
modeling and simulating VOC transport, improved estimates of permeability at each port location
is essential information. The permeability tests require pumping vapors from each port, while
simultaneously monitoring the flow rate and port pressure over time. This SOP is to ensure
quality control and to provide instructions to personnel performing characterization work.

The following materials are be needed for this procedure:

. Vacuum pump with fittings

. Downhole pressuic transducer

. Flow meter

. DAS (Appendix K)

. Regulated power supply (Appendix J).

The steps of the procedure include:

y—
H

. .
re transducer will calibrated uging NIST traceable standards, An ERD

The nregs
The press ng
calibration and standardization logbook will be used to record calibration methods
and results. The flowmeter will be calibrated by the EG&G Idaho Calibration

Laboratory and checked before use.

2. Lower the pressure transducer to the desired vapor port depth.

3 Log the well identification, port number, and depth in the field sample logbook (to
within 5 ft}).

4. Connect the pressure transducer to the regulated power supply and the DAS.
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5. Verify that the system is operating. Setup and use of the DAS will be in accordance

with the manufacturer’s operating and maintenance manual (Campbell Scientific
1991).

6. Connect the vacuum pump and flow meter to the port.
7. Connect the flow meter to the DAS.

8. Start the DAS at a five-second polling interval and observe the flowmeter and
pressure transducer readings.

9, Record the initial values in the sample logbook.

10.  Close the valve to the vacuum pump, start the pump, open the valve, and observe the
pressure readings to steady state (no regular change for 60 seconds).

11.  Record the approximate time to steady state and values reached at steady state.
12. Remove the test equipment and move it to the next port or well.

2.5.2.5 Basalt Tracer Studies. Injection of the tracer will be as stated in the subcontract
SOW for tracer services. Sample collection will be as follows:

Vapor port sample collection Appendix I
GC operational procedures Appendix A
GC calibration Appendix A and Section

1.6.1 of this SAP

2.5.2.6 Downhole Pressure/VOC Concentration. The purpose of this procedure is to
generate a data set consisting of three data sequences: (1) barometric pressure, (2) VOC
concentrations, and (3) the rate of barometric pressure change. This procedure is to ensure
quality control and to provide instructions to samplers performing work for the ERD.

A pressure transducer is lowered to a specific port depth to measure barometric pressure

ort is being sampled. An automatic sampler is connected to the sample port to puli
samples for concurrent analysis.
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Calibration of the barometric and downhole sensors will be carried out using existing
procedures in the operating and maintenance manuals.

The following materials and equipment will be needed:

(3 A el
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. Pressure transducer

. DAS (Appendix K)

. Automatic gas sampler capable of obtaining and retaining up to 14 samples
. Timer pump.

The pressure transducer will be lowered to the desired depth and connected to the DAS on

the other end. The automatic qamn]er will be cannected to the port nnemno cnntmmmr the

pressure transducer.

Setup of the DAS will be in accordance with the manufacturer’s operating and maintenance
manual {Campbell Scientific 1991). The DAS will record downhole barometric pressure at the
50-ft port depth of Well 8801D, while an automatic sampler collects vapor samples at 12-hour
intervals. Samples from the automatic sampler and data from the DAS should be downloaded at

least once per week. The samples will be collected for approximately a 28-day period or for two
barometric cycles.

Data reduction will consist of plots of barometric pressure and VOC concentration versus

bremm mmdm o hnmceenbnta alhnmara need RIWY o nmm v benbioee srmrorsn dteemer BRI M ccnricmrs b et airt wrooan
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barometric pressure, and VOC concentration versus rate of barometric change.

Data reporting units and Quality Assurance (QA) objectives will be defined as follows

Units: Pressure: +0.1 KPa
Concentration: mL/m3

Time: Seconds

Precision: Pressure; +0.1 KPa
Concentration: * 10%

Accuracy: Pressure: +0.1 KPa
Concentration: = 20%.

2.5.2.7 Meteorological Data. Meteorological data are currently collected by a variety of

agencies/organizations at the INEL. The USGS also maintains a weather station located within
the SDA. This station will provide the most preferred and localized weather data for the SDA.
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The USGS station is presently used for microclimate and evapotranspiration studies and includes
a Met One wind direction/wind speed measurement system and data logging capability. The
anemometer and vane sensors are located 2.5 m above the ground surface. In addition, this
station records temperature and vapor pressure.
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one-third of these stations focated on the INEL. There is a NOAA weather station located in the
vicinity of the RWMC with a 10-m tower and data logging/transceiver capabilities.

EG&G Idaho operates two Climatronics weather stations located at the RWMC. One
station is located at Building WMF-613 and has a tower approximately 10 m high. The other
station and slightly smaller tower is located at the Health Physics Building, WMF-601. Both

RWMC weather stations measure wind qneed wind direction. and temperature, and are anpnf-d
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to measure precipitation. The WMF-613 station is presently equipped to continuously record
these measurements on a chart recorder.

During the Remedial Investigation at the SDA, meteorological data from the USGS SDA
station will be used as the primary meteorological data source.

2.5.2.8. Stratigraphy and Structural Geology. The stratigraphy and structural geology
of the vadose zone beneath the SDA has been evaluated in past studies. A comprehensive
literature survey will be performed to compile the relevant data which will develop a description
of the geological features most influential in VOC migration in the vadose zone.

2.5.2.9. Open Well Vapor Sampling. The open well vapor sampling activity is comprised
of two separate tasks: (a) well gas sampling, and (b} shallow well screening.

(a) Well Gas Sampling. The procedures to be used are contained in EGG-WM-9837, Test
Plan for Packer Procedures for the Collection of Soil Gas in Wells (EG&G Idaho 1991b)
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standard operating procedure is in place. A general description of the proposed procedure
follows.

The volume of the packed zone and sample port will be purged 1.5 volumes prior to the
collection of the sample. Samples will be collected in a 1-L Tedlar sample bag using a Xitech
vacuum sample collection box in accordance with RWMC Operations and Maintenance

Management Manual, Section 9.1.9.2 (Appendix I). All the samples for each well will be collected

in sequence starting from the deepest sample depth and ending with the uppermost sample depth.
Samples will be collected in the same well and depth sequence each quarter they are sampled.
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The Tedlar sample bags will be labeled and transported to the portable GC laboratory for

analysis.

Procedures for shallow well screening including portable organic vapor monitor sampling,
GC operation, and GC calibration are documented in the following:

Vapor port sample collection Appendix I

GC operational procedures Appendix A

GC calibration Appendix A and Section 1.6.1 of this
SAP.

(b) Shallow Well Sampling. Wells and boreholes at the RWMC that are less than 20 ft
deep will be analyzed using a portable GC. The vapor sample will be collected by lowering a
Teflon tube to the bottom of the well and pulling a sample into a tedlar bag.

Procedures for shallow well sampling including portable GC operation, and GC calibration
are documented in the following:

Vapor port sample collection Appendix 1

GC operational procedures Appendix A

GC calibration Appendix A and Section 1.6.1 of this
SAP.

2.5.2,10. Groundwater Quality and Elevation. Past data collected by the USGS on
groundwater quality and elevations have been valuable in developing a conceptual model of the

Snake River Plain Aquifer response to recharge from the spreading areas. The evaluation of the
groundwater exposure pathway is the responsibility of the Groundwater Operable Unit (OU 7-
02). However, the OU 7-08 Baseline Risk Assessment (BRA) requires data on the groundwater
pathway because VOC flux to the groundwater and the potential for ingestion of VOCs via this
exposure route may be an important contributor to the potential for adverse health effects. Data
from the groundwater (Snake River Plain Aquifer), beginning in Fiscal Year 1992, will be used as
requirements for the OU 7-08 BRA and Focused RI/FS. Details concerning this task will be

provided in the SAP for the Groundwater Operable Unit.
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2.5.2.11. Treatability Study. Refer to Section 5.7 of the work plan (EGG-WM-10049)
for this task.

2.5.2.12, Soil-gas Survey (Contingent). Soil vapor sampling involves withdrawing soil
vapors from the subsurface for analysis to obtain information regarding the presence of volatile
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contaminants or their relative conceniration differences in ihe subsuiface soil vapol. The goai 5
to provide samples representative of the soil atmosphere with a high degree of reproducibility, so
sample results for point to point can be compared.

Hollow, hardened steel probes equipped with either a reusable or expendable drive tips, are
driven into the ground. Soil vapor is then drawn from the ground through a flexible Teflon
tubing inside the probe using an applied vacuum. Soil vapor can then be collected in a Tedlar
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the soil vapor. Refer to Appendix F for details on the sample collection procedure. Soil vapor
sampling equipment will be decontaminated following the procedures outlined in Appendix G.

2.5.2.13. VOC Surface Flux (Flux Chamber){Contingent). Flux test procedures can be
found in the following documentation:

Flux chamber tests Appendix E and EPA/600/8-86/008 (EPA
1986b)

GC operational procedures Appendix A

GC calibration Appendix A and Section 1.6.1 of this SAP

2.5.2.14 Soil Moisture Measurements {Contingent). Neutron thermalization depends
upon the ability of hydrogen to slow fast neutrons, A fast neutron source (50 mCi americium-
241/beryllium) is lowered down a neutron access tube. The fast neutrons are slowed by the
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then be correlated with moisture content. Additional details for these procedures are located in
Appendix P of this SAP.

2.5.3. Decontamination. Decontamination procedures are outlined in Appendix G, (ETSOP-
47) and in the EG&G Idaho Radiological Controls Manual, Chapter 4, Section 3.6.
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2.6 Sample Handling and Analysis
2.6.1 Sample Containers and Preservation
Vapor samples:
. 1-L Tedlar bags, keep out of sunlight, avoid internal condensation. Holding time:
Analyze as soon as possible, optimally within 1 week.
. 540-mL. plastic bottle for radiological screening (150 m! minimum). Concentrated
nitric acid and preservative to pH<2. No established holding time.
. (2) 40-mL glass vials for VOCs. Keep at 4°C. Holding time is 14 days.
Water samples (in collection priority):
. 125 ml plastic for gross alpha beta.
. 1-L plastic bottle for metals. Concentrated nitric acid required as a preservative, <2

pH. To ensure a pH of <2 has been reached, place a strip of pH paper in the bottle
after preservation. Determine the pH by comparing the color of the paper to the
template. Keep at 4°C. Holding time is 6 months.

. 1000 ml amber glass for semivolatiles, keep at 4°C.

. 125 ml glass for anions, keep at 4°C

[ PR [ S

2.6.2 Packaging, Labeling and Shipping

Samples will packaged, labeled, and shipped using ETSOP-52, Appendix D, which follows
the requirements set forth in EG&G Idaho Company Procedures Manual, Section 14.1, "Onsite
Transportation of Hazardous Materials."

2.6.3 Documentation

All documentation will be in accordance with ERD PD 4.1 "Document Control” (Appendix
L). A copy of the following documentation will be forwarded to the EG&G Idaho ERD ARDC
upon completion of the project:
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. Chain-of-custody. Samples for off site analysis must be labeled and handled
according to standard custody procedures as necessary to ensure the project
objectives are fulfilled. These procedures will be in accordance with ERD PD 5.7,
"Chain-of-Custody Record.”
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appropriate field logbook. The use of logbooks will be in accordance with ERD
PD 4.2, "Logbooks."

. Portable GC data. Data files, including calibration files, will be recorded on 3-1/2-in.
disks,

. Labaratory data.  Analytical results from laboratories must be reported in accordance
with the subcontract SOW for that laboratory. Analytical data produced for the
requested analyses will be reported to Donna Kirchner of EG&G Idaho,
Environmental Restoration Department, P.O. Box 1625, Idaho Falls, ID 83415-1403,
telephone (208) 526-9873.

Data must be reported for all samples submitted for laboratory analysis and should
include all QA/QC and raw data.

. Final data. A report incorporating the sample data will be issued to the project
manager upon completion of data evaluation by the EG&G Idaho Environmental

. Training. Pre-job briefings and personnel training sessions will be documented in the
FTL'’s logbook. Records of training will be reported to the employees safety training
representative and filed in the individual training files.

2.7 Waste Management

Radiological activity, other than naturally occurring background, was not found in the
extraction gases during the operation of VVE in the past and is not expected to be present in
future gas samples. Water removed from the perched water zone has the potential to be
radiologically contaminated and should be treated as such until the health physics technician has
measured activity in the water.
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2.7.1 Identification/Generation

Depending on the ultimate packer system designed, the packers may or may not be
disposable. If the packers are not disposable, waste will be generated from the decontamination
of this equipment between wells. Waste will be generated from the decontamination of
cquipmcent, drill cuttings, and purge water from well sampling. Decontamination waste will also

be produced during near surface sampling. Other potential waste includes paper towels and
gloves.

2.7.2 Minimization

See Appendix R for waste minimization plan.
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2.7.3 Disposal
Onsite

Purge water/soil cuttings. Purge water from water sampling and soil cuttings from augering
nmll ha ammbniead PP Y FRpNYS N PR P, I A Fa W a mllPds
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The barrels will not freeze in this location. The barrels will be marked with the following:

PURGE WATER FROM WELL SAMPLING IN SDA (OCVZ) PROJECT or
SOIL CUTTINGS FROM AUGERING IN SDA (<1.000 dpm/100 cm? beta-gamma,
no detectable alpha)

Contacts: Gretchen Matthern, Project Manager, 526-8747

Joel Hubbell, FTL, 526-1747
Terry Arrington, JSS, 526-2364

When sampling is completed, samples of the water and soil will be collected for radiological
(gross alpha and gamma spectroscopy and chemical (total metals, total organics) analyses.
Ultimate disposal and further toxicity characteristic leaching procedure analysis will be dependent
on the results of these analyses and will be the responsibility of the ERP project manager or
designee.

Decontamination liquids. All sampling equipment will be cleaned first with
wnphosphorous soap, then rinsed with tap water and deionized water. The equipment will then
be wiped with a paper wipe that has been wetted with isopropanol. The wipe will be used until
dry, eliminating potential hazardous waste generation from the isopropanol. A 50-mL sample will
be collected of the wash water, dried, and measured for alpha and beta-gamma radioactivity. The
wipes will also be surveyed for radioactivity using hand-held instrumentation. All radioactivity
measurements will be performed by a certified HP. If the water and wipes are determined to be
clean, they will be disposed of as sanitary waste. If the water and/or wipes are found to contain
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will be notified for disposal.

Offsite

If decontamination water, purge water, or soil cuttings are found to be hazardous (by
RCRA), they will be disposed of using approved disposal procedures. Disposal compliance will be
the responsibility of the project manager. (Refer to the health and safety plan (EG&G Idaho
1992b) for proper disposal procedures.)
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2.8 Schedule

A schedule of activities is provided in Table 2-3. See Section 2.4 for the frequency of each
task.
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Table 2-3. Schedule of sampling and analysis activities.
Activity Start Finish
Areeauad CADIMA NIA Tianmna 1000
nl.llJlUVUhl MR TAZTY 1%/ oUW LTl
Field sampling
Perched water July 1992 Aupgust 1992
Soil moisture (contingent) N/A N/A
Soil VOC/temperature July 1992 August 1992
V(‘)(“, surface flux {continagent) N/A N/A
QC surface flux (contingent) N/A N;
Vapor port permeability July 1992 August 1992
Basalt tracer July 1992 August 1992
Meteorological data July 1992 August 1992
Vapor port monitoring July 1992 August 1992
Downhole barometric pressure July 1992 August 1992
Open well vapor sampling July 1992 August 1992
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SCENTOGRAPH
OPERATOR'S MANTAL

NOTE : Due to United States Nuclear Regulatory Commission
regulations, the SCENTOGRAPH oven, which contains a sealed
radioactive source, should not be repaired by unauthorized
rersonnel, except for changing cof the column. At no time
shculd the detector cover be removed unless the person is
authorized to do so by SENTEX SENSING TECHNOLOGY, INC. SENTEX
should be responsible for any maintenance, repair, replace-
ment, or disposal of the radiocactive source or any part of the
detector.

SENTEX SENSING TECHNOLOGY, INC.
553 BROAD AVENUE
RIDGEFIELD, NEW JERSEY 07657
(201) 945-3694
FAX (201) 941-6064

REVISED 7/90
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A. INTRODUCTION

The SCENTOGRAPH is a portable gas chrcomatograph designed
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of the results.

Computer operated, the SCENTCGRAPH pérforms automatically
the following functions:

* Sample concentration

* Sa
* Chromatographic separation and detection

* Peak identification and integration

* Automatic display of chromatograms, retention times,
concentration levels and operating conditions

* Automatic recalibration at a preselected fregquency

The SCENTOGRAPH performs in twe cperatiocnal modes :
CALIBRATION ANALYSIS Mode in which ta1e SCENTOGRAPH uses an
P

rsis. Duri

-

internal or external calibration mixture for anal g
this mode, the SCENTOGRAPH displays the calibration chromato-
gram, the name, concentration level, and retention time of
each compound in the calibration mixture. It alsorintegrates
~the area under the peaks and assigns a predetermined concen-
tration level to this area.

SAMPLE ANALYSIS: Mode in which the SCENTOGRAPH uses an ambient

alr, head space, or liguid sample for analysis. During this

mode, the SCENTOGRAPH displays the analysis chromateogram above



the calibration chromatogram and lists the names, concentration
levels, and retention times of the compounds which match the

compounds identified during CALIBRATION. Compounds detected

which deo not match compounds identified during CALIBRATION are
listed as "UNKNCWN". Their retention times and concentraticn
ievels, as compared to the first calibration peak, are also
displayed. The "UNKNOWN" compounds can bé identified by com=-
puterized methods in which the SAMPLE ANALYSIS results will be
matched with other CALIBRATION results stored in the SCENTO-
GRAPH memory or by screening various compound libraries in
which hundreds of compounds can be listed. Since both modes
operate under the same conditions, and CALIBRATIONS can be
activated as frequently as required, analytical results ob-

tained by the SCENTOGRAPH are highly reliable and accurate.

The SCENTOGRAPH is completely self-contained and will operate
from its own gas supply and battery power for several hours.
It utilizes a portable lap~top computer to control its opera=-
tion, data processing and storage of all chromatograms. The
computer 1is detachable from the SCENTOGRAPH for remote analy-
sis review, hard copy printout, and operation of other MS-DOS
programs. The SCENTOGRAPH can function unattended, perform

analysis periodically, and calibrate at a chosen frequency

results automatically stored on disk for later review.




B. GETTING STARTED
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boxes and check iltems received against the packing list.

there are any discrepancies, nctify SENTEX immediately.

Prior tc operating the SCENTOGRAPH, both the instrument and
computer bhatteries must be fully charged. Plug the instrument
charger and the computer charger intc their respective jacks
and allow the batteries to charge overnight. See battery

charging instructicns for further information.

Fill the SCENTOGRAPH with carrier gas prior to operation. HP
(High Purity - 99.995%) ARGON gas is needed for operation of
the Argon Ionization Detector and the combination Argon Ioni-
zation / Electron Capture Detector. If the SCENTOGRAPH is
equipped with the Photo Ionization Detector or the Thermal
Conductivity Detector, HP Helium (99.995%) must be used for
on Jse of lesser
effect the operation of the instrument and cause contaminaticn
requiring factory repair. To fill the internal carrier gas
tank, follow the directions in Appendix A. After filling the
internal tank and disconnecting the fill tubing, turn the

internal tank valve to the horizontal, or 'ON' position.

With the batteries charged and the internal carrier gas cylin-

der filled with gas, the SCENTOGRAPH is ready to be turned on




and operated. The instrument is started by switching the
computer on. The computer will autematically load the operat-

ing pregram and initiate coperation of the SCENTOGRAPH.

When the Operating Menu appears, press 'Ll' and then press
<ENTER>. This will display the Operating Parameters Screen.
The current paraﬁeters are from the Quality Control Check
performed at SENTEX. These parameters operate the SCENTOGRAPH
for the compounds listed in Peak Informaticn parameter set-
tings (choice 14). These are general settings and will be
nelpful in analysis of many compounds other than these identi-

fied.

To observe the current oven temperature, press <ENTER> to
return tc the Operating Menu Screen. Press '7' and <ENTER> to
go to the Utility Menu Screen. Enter '3' to dispiay the cur-
rent oven temperature. The Oven Temperature screen displays
two readings. The upper reading represents the Analog/Digital
data from the SCENTOGRAPH main board while the lower reading

is the actual oven temperature in degrees centigrade.

Press <ENTER> to return to the Utility Menu. Press <ENTER> a
second time to return to the Operation Menu Screen. If the
internal calibration e¢ylinder contains calibration gas, a
calibration can be run by pressing '4' and <ENTER>. If there
is no gas in the internal calibration cylinder, refer to

APPENDIX A for charging the internal cylinder or APPENDIX B

~J



for calibrating the SCENTOGRAPH frem an external source. The PC
will show the chromatograph scrasen with the operating informa-

tion and the calibration trace displayed. After the completicn

. 1 e
of the cal tign, press any Key teo return t
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Menu. At this pcint, another calibration can ke run, an analy-
sis can be run or data can be reviewed. To fill the SCENTO-
GRAPH with calibration gas or to run an external calibration,
see the appropriate sections in the manual for complete in-

structions.



C. RADIOACTIVE SOURCE
The Argcn Ionization and Electren Capture Detectors in the
SCENTOGRAPHE contain a radicactive isotope of Hydrogen 3 with

an activity level of less than 150 millicuries and a half-life
of 12 years. Or, the detector may contain a Nickel-63 scurce

with an activity level of less than 15 millicuries and a half-

life of about 85 years. These sources are not accessible.
They are sealed within a stainless steel cylinder and lccated

within the detector cavity. If the isotope is Hydrogen 3, no

wipe or leak test is reguired. If the isotope is Nickel-63, a

wipe or leak test is reguired at 3 year intervals. The oven
temperature should not be set above 18C deg. C. If the oven
temperature should rise above 180 deg. C., a safety circuit
will automaticaliy turn the heater power off. If the safety
circuit should malfunction, the heating element itself will
deactivate at 200 deg. C. If this should occur, a hardware
problem exists in the SCENTOGRAPH and SENTEX should be con-
sulted. No repair of the detector cell should be performed.
If the detector cell exhibits no electronic signal and base-
line current is zero, the isotope may regquire replacement.
SENTEX should be contacted for repair of the detector cell or
replacement of the isotope. You should arrange for SENTEX or
other specifically licensed person to perform the regquired
wipe or leak test at 3
radicactive material when no longer needed. If damage to the

detector cell occurs, please notify your Radiation Safety

W



Officer or SENTEX SENSING TECHNOLOGY, INC., 8§53 Brecad Averilue,
Ridgefield, NJ 07657 - (20l) 945-36%4 or fax (201) 941-6064.
Possession and use of the radicactive source (H~3 or Ni=-63) in
the instrument 1s autherized by the U.5. Nuclear Regulator
Commission under elther a specific license or a general li-
cense. A copy 9of the general license (Section S$31.5 of U.S.
NRC regulaticns) accompanied SENTEX's transfer of this instru-
ment. The simple safety requirements of the specific license
or general license are designed to protect you as a user and
the public from unnecessary exposure tc radiation. Users

should follow those requirements.

1} Cleaning of the‘detector will be performed only by SENTEX
personnel or by other persons authorized and trained by the
Company .

2) Detectors containing H-3 foils when contaminated, should
pe sent to the Company for foil replacement. Replacement
procedure is similar to installation procedure.

3) Detectors containing Ni-63 will generally be sent to the
Company for cleaning unless otherwise instructed by the Compa-
ny. v
4) Detectors containing Ni-63 will be cleaned by removing the

detector cover and washing the foil with Acetone several

times. The foil is not to be removed from the detector.

[
(@]



5) If customer is authorized to clean the detector, he will

be provided with a special toocl tec remove the detector cover.

The customer should be trained by the Company before being

authorized for detector cleaning.

6) Detector cleaning procedure will be carried out as fol-

lows:
A) Wear polyethylene gloves.
B} Remove detector cell freom instrument.
C) Remove detector cap.
D) Immerse detector in a beaker containing Acetone for
30 minutes and shake periodically.
E) Remove detector from solvent and let dry.
F) Replace the cover and reinstall the detector.
G) Discard gloves and solvent.

11



D. SCENTOGRAPH SYSTEM DESCRIPTION
The SCENTOGRAPH consists of the fecllowing components:

I. OVEN ASSEMBLY

This includes the oven, the column, the detector and if in-
stalled, the injection port. The ceclumn and injection port
fit in the larger of the two oven compartments while the
detector fits in the smaller oven compartment. Packed colunmns
of 1/8" diameter and up to 15 feet in length, cr capillary
columns cf up to 30 meters in length, can be utilized. The
column and detector oven can be heated from ambient to 180
degrées C for both isothermal and temperature programmed
analysis.
(A) DETECTORS
The SCENTOGRAPH is equipped with one of these four detectors:
(A-1) Micro Argon Ionization/Electron Captﬁre Detector -~
Both a Micreo Argon Ionization Detector and an Electron
Capture Detector are combined in one detector assembly.
Changing from one detector to the other requires only the

change of electronic switches. This detector, which

offers two detectors in one assembly, has the following

MAID Mode - 1 PPB toward hydrocarbons (Benzene)

ECD Mode - Parts Per Trillion levels (SFG)

(A~1.1) MICRO ARGON IONIZATION DETECTOR

This detecteor is suitable for the detection cof most

12



organic ccmpeounds. Its simplicity and ruggedness make it
ideal for field use. This detectdr; coupled with a vapor
preconcentrator, enables the SCENTOGRAPH to detect 50
parts per pillicn (PPB) levels. PPM levels and above can
be detected by a 1 cc. syringe injection cr a sample lccp
in place of the preconcentrator. This detector operates
on the following principle:

When Argon flows over Tritium (H-3), the following reac-
tion occurs:

A - A% (Energized to the Excited State)

Part of the Argon atoms are energized to the "Excited
State" and part of them are ionized. The excitation

energy of Argon is approximately 11.6 EV. Accordingly,

when Argon enters a detector containing Tritium, a steady

1,
T
3
D
1
2

state of
When organic molecules are introduced to the detector,
they collide with the "Exitons". Since the Ionization
potential of most organic compounds is less than 11.6 EV,
the results of this interaction are:

A* (Exiton) + R ({Organic molecule) — A + RY + &~

which indicates ionization of the organic molecule has
occurred. This reaction produces positive and negative
charges in the detector cell and, if high voltage is
supplied to the detector, an inérease in current devel-
ops. This current is amplified and measured.

(A-1.2) MICRO ELECTRON CAPTURE DETECTOR

The Electron Capture Detector is a highly sensitive

detector which is selective to compounds capable of

i3



capturing electrons, such as Halcgenated and Nitro com—
pounds only. The Electron Capture Detector operates on
the follewing principle:

When Argon, Helium, or Hvdrogen 1is flowing through the
detector and over Tritium (H-3), the following reaction
occurs: A - 2a%Y + e

When low voltage is applied to the detector, the current

wnich has an affinity for electrons, such as a halogenat-
ed, organic ceocmpound enters the detector, the following
reaction develops:

R-Cl + ( A + e~ ) - ( R-Cl+e” ) + a*

(R-Cl is a Halogenated Compound)

The above reaction indicates the compound "captured" the
electron, and became a negative ion. The iight, fast
moving electron is transformed into a large, slow moving
negative ion. With low voltage supplied to the detector,
the mobility of the negative ion is decreased with a
decrease in the number of negative charges reaching the

electrode. A reduction in current develops, which can be

amplified and measured.

14



(A=~3) PHOTOIONIZATION DETECTOR

Fiy

The Photoicnization Detector operates on the principle o
ionization ef crganic compeounds bty an ultraviclet (UV)
source. UV lamps with different energy levels are avall-

able. A UV source with 10 electron volts (EV) can ionize

all compounds which have an ionization petential below

11.8 EV, which is sufficient to detect most organic
compounds. Due to unreliable perfcocrmances of the lamp
generating 11.8 EV, however, the most commonly used
source is the 10.6 EV, which can ionize many of the
organic compounds. Some compounds such as Chloroform and
Trichloroethane, which have higher ionization potential
are not well detected. The carrier gas enters the detec-
tor cell which is exposed to the UV source. If an organ-
ic compound enters intc the detector cell, it will imme-
diately be icnized by the UV socurce, thereby generating
icns and electrons. By applying voltage to the detector
cell, current is developed, which can be measured.
Helium, Ultra High Purity, 1is the recommended carrier

gas.

fun
.



(A-4) THERMAL CONDUCTIVITY DETECTOR

This detector, although not sensitive, responds tec natu-
ral gases, including Methane and Oxygen, wnich cannot be
detected by other detectors. It cperates on the basis of
the difference in thermal conductivity of a hot wire when
gases flow across the wire. High Purity Helium is the
recommended carrier gas for this detector. The Thermal
Conductivity Detector can normally detect analysis con-
centration levels as low as 100 PPM. The TCD is capable

of percent level analysis c¢f many gases.

(B) HEATED INJECTION PORT

The SCENTOGRAPH can be equipped with a heated on-column septum

injection port (OPTIONAL) for syringe injection of gas or
liquids. The Heated Injection port is located inside the
column oven. Direct injection of gas samples will allow sensi-
tivities similar to using a sample loop.{ PPM range for a 1 cc
'
injection). Injection of liguid samples is limited to a 1 to 2
)l (micro liter) injection size. The SCENTOGRAPH can easily
determine PPM concentrations and lower from liguid sample

injections. The accuracy and reproducibkility of the SCENTO-~

ls



GRAPH when syringe injections are utilized is directly influ-
enced by the injection technigque of the operator.

{C} COLUMNS

The SCENTOGRAPH can be equipped with a single column either
1/8" packed or capillary. The 1/8" colunns are packed with a
choice of standard packings as cifered by column packing
manufacturers. The columns are packed in either aluminum or
teflon, both of which is specially pre-treated for superior
resolution and separation capabilities. The oven is designed
to accommodate fused silica capillary columns of up to 30
meters in length, The standard length is 10 meters. Both polar
and ncn-éolar capillary columns are offered as options to

cover the vast range of compound separation reguirements.

PRECONCENTRATOR OR SAMPLING LOOP

The SCENTOGRAPH is normally equipped with a preconcentrator

packed with Tenax, an absorbent material. Dependent on the

. . . .
users applicaticn, Carbosieve can be substituted as the ab-

sorbent material. The preconcentrator is used when sample‘
concentrations are 50 PPM and below. An opticnal sample loop
can be installed in place of the preconcentrator. The sample
loop is utilized when fixed volume injections are required
(normally 0.5 or 1.0 cc sanple size). If sample concentra-
tions are expected to exceed 50 PPM, a sample loop should be
utilized. The sample loop permits analysis of sample concen-

trations between 1 PPM and 1000 PPM of most compeounds.

17



NOTE: ADJUSTMENT OR REPLACEMENT CF THE PRECONCENTRATOR WITH~
OUT MANUFACTURER'S INSTRUCTIONS MAY DAMAGE THE INSTRUMENT AND
VOID MANUFACTURER'S WARRANTY

The sample can be introduced to the preccncentrater or sam-

4

pling locp from the following inputs:

3

(A) INTERNAL CALIBRATION CYLINDER
Calibration gas may be introduced intoc the internal
calibration cylinder and then used for calibration of the

SCENTOGRAPH. See APPENDIX A.

(B) EXTERNAL CALIBRATION PORT
The Calibration Port, located on the right side of the

is used +tno calibrate from a sanm
iprate Irom a san

head-space of an external container or other external

sgource.

NOTE: EXTERNAL SAMPLES MUST BE TAKEN AT AMBIENT PRESSURE.
PRESSURE HIGHER THAN AMBIENT WILL CAUSE INTERNAL VALVES

TO MALFUNCTION.

(C) ANALYZE PORT

The Analyze Port, located on the right side of the SCEN-
TOGRAPH, is used to sample air from the envircnment or
from an enclosed source. When a sample bag is utilized

for analysis, the bag is attached to the external ANALYZE

-
L]
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port with the teflon tube supplied in the start-up Kit.

The SCENTOGRAPH is eguipped with an automatic sampling

pump with intake cof approximately 80 cc per minute,.
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III. CARRIER GAS CYLINDER AND REGULATCR
This internal cylinder shculd be filled with Argon (HP Grade -
99.995%) for the ARGON ICNIZATION/ELECTRON CAPTURE DETECTOR or

P - -

Helium (HP Grade =~ 99.995%) for the ECD, PID, OR TCD. The
cylinder is easily refilled. The internal carrier gas cylinder
is operated from the carrier gas valve located on the rear of
the SCENTOGRAPH. The intermal carrier gas cylinder suppiies
high pressure carrier gas to the carrier gas regulator where
the pressure is reduced to the cperating column pressure. The
carrier gas regulator is located to the left of the pressure
gauge panel. The column pressure is adjusted by turning the
Allen screw on the top of the carrier gas regulator. Clock-
se decrea
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- column pressure.

IV. CALIBRATION GAS CYLINDER AND REGULATOR

This internal cylinder contains the calibration gas, as deter-
mined by the SCENTOGRAPH user. The calibration cylinder is
easily refillable and when filled, will provide a minimum of
eight hours supply of calikration gas. Up to 16 compounds can
be identified in the calibration gas mixture at any one time.

pressure calibra-

nder supplies hi

- S

-

The calibration gas cvi
tion gas to the calibration gas regulator, located left of the
carrier gas regulator. The calibration gas regulator reduces

the high pressure to the required low pressure necessary for

19



instrument calikraticn.

V. PRINTED CIRCUIT BOARDS

5

1

oy
B
TZ
]
"]

h
1) Main Board (Figures 20 and 21)

2) High Voltage Board (Figure 19)

The Main board is located under <the PC. The High Voltage Becard
is located on the High Voltage Board Stand next to the Oven
Assembly. When the cover is lifted on the SCENTOGRAPH, care
must be taken to prevent objects from touching the circuit

) PR, PR | P U U, |
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o e e d m e
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materials could possibly
cause a short circuit by touching any of the electrical leads

on the circuit boards.

VI. SCENTOGRAPH INSTRUMENT BATTERIES
Four lead-acid, 6=-volt, 6 Amp hour rechargeable batteries are
used. The batteries must be recharged after each portable

operation or on a regular basis if the instrument is not in

use. For prolcnged high temperature operation, an external
hatrtary maclk Anr a haawvy Aty csharcsy is rocuired
oDattery pacx or a Neavy QUTY cCchar er ls regulired,

NOTE: FOR FIXED LOCATION OPERATION, THE INSTRUMENT SHOULD BE

OPERATED FRCOM THE BATTERY CHARGER IF 110V ELECTRICAL SOURCE IS
AVATLARBLE.

NOTE: ¥YOR FIXED LOCATION OPERATICN WITH QVEN TEMPERATURE IN
EXCESS OF 120° C, AN 8 AMP BATTERY CHARGER IS REQUIRED.

20



NOTE: FOR PORTABLE OPERATION WITH OVEN TEMPERATURE IN EéCESS
OF 120° C, A HEAVY DUTY BATTERY PACK IS REQUIRED.

VII. LAP=-TOP COMPUTER

The SCENTOGRAPH is equipped with a detachable lap-tcp Perscnal
Computer (PC). The PC features 640K bytes of Random 2Access
Memory and two 3-1/2 inch 720K disk drives. Please refer to PC
USER'S MANUAL for more complete information. The SCENTCGRAPH

PLUS is provided with a PC equipped with 1 Megabyte of RAM, a

= Nnw 1 | e
ve and one 3-1/2 720K inch dis

20 abyte hard di

mega sk

drive.

NOTE: THE PC BATTERY IS CHARGED BY ITS OWN BATTERY CHARGER.
PLEASE REFER TO THE PC MANUAL FOR PROPER CHARGING INSTRUC-
TIONS. THE PC CONTAINS A Nicad BATTERY AND REQUIRES SPECIAL
CHARGING CARE TO AVOID BATTERY MEMORY.

VIIXI. SCENTOGRAPH SOFTWARE

The software program which operates the SCENTOGRAPH (SNX.EXE)

is contalned on the "A"™ disk of the PC, which accompanies the

SCENTOGRAPH. Data can be stored on either the "A" or the "B!

disk. 1In the SCENTOGRAPH PLUS, the program is loaded on the
hard drive while the data can be stcred on the hard drive or
the "A" disk.

The SCENTOGRAPH operating software is written in the language
of 'C' and can run on most IBM compatible machines using MS~-
DOS Version 2.1 and higher. The program can be copied and used
on‘other ccomputers to review SCENTOGRAPH results while the
original program is operating the SCENTOGRAPH. A good practice
is to make a back-up copy of the program disk for storage in a

safe location. The back-up copy can be used to operate the

SCENTOGRAPH if something should happen to the original copy of

21



the program.

IX. CONTROLS AND DISPLAYS

The SCENTOCGRAPH has the following controls and displays:

A, SWITCHES

PC ON/OFF: This switch is located on the PC. Switching the
PC "ON" will automatically activate the SCENTOGRAPH. The
cover of the SCENTOGRAPH must be unscrewed and lifted to
access this switch. Dependent cn the computer provided with
the SCENTOGRAPH, the switch will be located on the back

panel of the computer

B. EKEYBOARD
The PC keyboard is used to operate the SCENTOGRAPH, to
recall and display chromatograph summaries, and to alter

various parameters used during CALIBRATION and ANALYSIS.

C. DISPLAY

The PC LCD monitor displays all the parameters, data and

chromatograms obtained during operation.

D. PRESBURE GAUGES

Three pressure gauges are located on the front panel of the
instrument. They indicate the status of the calibration
gas cylinder, the carrier gas cylinder, and the colunn
pressure. Maximum pressure for the calibration and the
carrier gas cylinder is 1800 PSI. Pressure of 200 PSI or

lower on either gauge indicates the corresponding cylinder

22



needs to be refilled. The column pressure indicates the
carrier gas pressure at the front of the chromatographic
column. Normal column cperating pressure range is between
10 and 30 PS&I.

NOTE: DAMAGE MAY OCCUR IF THE SCENTOGRAPE IS OPERATED WITH
CARRIER GAS OR CALIBRATION GAS PRESSURE GREATER THAN 1800
PSI.

E. PRESSURE REGULATORS

(i). Column Pressure Regulator:

The Column Pressure Regulator is located under the SCEN-
TOGRAPH cover next to the gauge panel. Use the Allen Key
{supplied with the instrument) to change column pressure.
Turning the Allen Xey clockwise will increase pressure;
counterclockwise will decrease pressure.

NOTE: OPERATING THE SCENTOGRAPH WHILE COLUMN PRESSURE IS

BELOW 5 PSI OR ABOVE 30 PSI MAY DAMAGE THE COLUMN.
SCENTOGRAPH COLUMN PRESSURE SHOULD NOT EXCEED 30 PsSI.

{ii). Calibration Pressure Requlator:
The Calibration Pressure Regulator is located under the

SCENTOGRAPH cover to the left of the Column Pressure

Regulator. FOR ADJUSTMENT, PLEASE SEE APPENDIX.

UTILITY PANEL CONTROLS

17 Darmal ~f +ha 4
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the SCENTOGRAPH has the following contrcls:

(i) CARRIER GAS VAIVE D INLET




The inlet to the internal carrier gas cylinder and the
cylinder are located on the Back Panel.

NOTE: HIGH PURITY CARRIER GAS MUST BE UTILIZED. IT IS VERY
IMPORTANT NOT TO CONFUSE THE TWO INLETS. WHEN FILLING THE
CARRIER GAS, ENSURE THAT THE CARRIER GAS INPUT Is USED.
WHEN FILLING CALIBRATION GAS MARKE SURE THE CALIBRATION
INLET IS USED. FILLING CALIBRATION GAS INTOC THE CARRIER
SYSTEM WILL CONTAMINATE THE SYSTEM, REQUIRING FACTORY

REPAIR.

(11) CALIBRATION GAS VALVE AND INLET

. : ' .
Tha nla+ +~ the internzl calibration gas cvlinder and the

'
11 ]
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valve of this cylinder are located on the rear panel of the

instrument.

{iii) BATTERY CHARGER INPUT

A battery charger must be plugged to the instrument to re
charge the internal batteries after portable use or on a

regular basis if the SCENTOGRAFPH is not in use.

NOTE: INTERNAL BATTERIEQ MUST BE RECHARGED AFTER PORTAELE
INSTRUMENT OPERATION QR DURING INSTRUMENT STORAGE.

(iv). COMPUTER CHARGER INPUT

The PC charger should be connected to the input located cn
the Back Panel of the SCENTOGRAPH. The low BATTERY light
on the face of the PC will indicate when recharging is
necessary. Please refer to the USER'S MANUAL, which accom-

panies the PC for more information.
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E. SCENTOGRAPH PROGRAM PARAMETERS

Upcn start-up of the PC, the title screen will be displayed as
shown in Figure 1. This will be displayed while the program
is loading. The PC will automatically turn the SCENTOGRAPH cn
and display the OPERATION MENU as shown in Figure 2. If the
PC is not connected to the SCENTOGRAPH, the message, as illus-
trated in Figure 3-2, will appear before the CPERATION MENU is

displayed and the COMM FAILURE {(communications failure) status

will be indicated on the screen as in Figqure 3-B. If communi-

cation failure occurs, please check the interface cable con-
nection between the SCENTOGRAPH and the PC and restart the

computer. The OPERATING MENU has the following functions:

I. OQPERATING PARAMETERS
In order to review or change OPERATING PARAMETERS, Press "i®

- * ™ - -

METERS screen will ke

and then <ENTER> and the OPERATING PA
displayed as illustrated in Figure 4. To change an OPERATING
PARAMETER, type the Parameter number, press <ENTER>, type the

change reguired, and press <ENTER>.

The OPERATING PARAMETERS and their functions are as follows:

1. CALIBRANT

This parameter is for information only and will not affect

the operation of the SCENTOGRAFPH. Enter any name (up to 12

.
fy the cal: on m

5 3 w11y M1l
100 MAXT

=3
WMl Ywu

are using. This name will be displayed on each calibration
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trace until it is changed.

2. SAMPLE TIME (0~999 sec.)

This is the time during which the internal pump 1n the
SCENTOGRAPH will draw a sample frcm either the CALIBRATION

or ANALYSIS inlet port.

A. SCENTOGRAPH EQUIPPED WITH A PRECCNCENTRATOR:

The sample time determines the amount of sample which
passes through the preceoncentrator for adsorption. It is
recommended that for CALIBRATION or ANALYSIS of samples
with concentrations between 0.1 and 10 ppm, the sampling
1

t1i
ti

should hbhe

-
1M me snould

ne should ke 10

5Nn0U nds. Sanm

secon mpling
increased for concentration levels below 0.1 ppm and
decreased for samples with concentrations over 10 ppmn.
The preconcentratcr should not be used when sample con-
centrations exceed 50 ppm. This level of concentration

will overload the preconcentrator, causing carry over and

preconcentrator contamination.

B. SCENTOGRAPH EQUIPPED WITH SAMPLE LOOP

The sampling time determines the amount of sample purged
through the sample logp. The sample lcoop requires minimum
of 5 seconds sampling time to purge the loop with a fresh
sample. The sample loop provides the SCENTOGRAPH with a
repeatable, fixed volume injection for each calibration

and analysis sample. The sample lcop size is normally 0.5

to 1 cc. and provides the SCENTOGRAPH with a sensitivity
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3.

in the PPM range for Benzene. The sample lcop permits the
sample concentration to be as high as 5000 PPM (loop size
C.1 c¢cc) without centaminating the GC system with exces-

sive sample.

C. SCENTOGRAPH EQUIPPED WITH INJECTION PCRT

The preconcentrator or sample loop is not used when
introducing a sample inte the SCENTOGRAPH via direct
syringe injection. When using syringe injections, the
sample time must be set to zero. When the injection port
is being used, sampling time should be turned to 0. The
system automatically changes the delay time and the
desorption time (the next twe parameters) to 0. When
changing freom ligquid injection procedure to either sam-
pling loop or preconcentration operation, parameters 2, 3
and 4 should be reprogrammed. See APPENDIX J for use of

INJECTION PORT.

DELAY TIME (G.0-2.0 sec.)

bDuring this time, the preconcentrator is purged with carri-

er

or

gas. If the SCENTOGRAPH is equipped with a sample loop
when syringe injection is used, DELAY TIME should be set

0 seconds. It is recommended that when the SCENTOGRAPH

0.5 seconds. When the PURGE AND TRAP SYSTEM is used for

sample collection, delay time should be increased to 2.0

seconds.

27



4., DESCRPTION TIMF (0.0-4.0 sec.)

DESORPTION TIME is the time when the filament i1s activated

- :
to thermally descrb the sample collected in the preconcen-

trator. If the SCENTOGRAPH is eguipped with a sample loop
or when syringe injection is used, DESORPTION TIME should
be set at 0. It is recommended that for a SCENTOGRAPH
equipped with a preconcentrator, the DESORPTION TIME should

be set to 4 seconds.

5. INHIBIT TIME (0-999 sec.)

This is the time when the sample is initially keing proc-
essed through the column, without chromatographic display.
Inhibit time is used to eliminate undesired injection
peaks. For most columns, inhibit time is set to 30 sec-
onds. Inhibit time for liguid injection should ke set at
0. Inhibit time for use with injectiqn loop or gas injec-

tion should be set at 60. i

6. OVEN TEMPERATURE (30° f£o 180° Centigrade)

The value chosen will determine the oven temperature.
Temperature can be altered in increments of ocne degree.
Oven temperature is changed to effect the resolution of
sample peaks in the chromatogram. For most columns, when
the temperature is raised, the compounds elute faster from
the column, bringing the sample peaks closer together

towards the beginning of the trace. When the temperature is
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lowered, the elution rate is slowed, spreading the peaks

further apart and increasing the time reguired for the

elution of all of the sample peaks.

NOTE: OPERATING THE SCENTOGRAPH OVEN TEMPERATURE OVER 120°
C REQUIRES AN 8-~AMP BATTERY CHARGE OR EXTERNAL FIELD BAT-
TERY PACK FOR PORTABLE OPERATION.
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7. CHART DURATICN (1-40 minutes)

This value indicates the total time, in minutes, during

which the chromateograph will be traced on the PC screen.

8. ANAILYSIS PER CALIRRATICON (1-8% cvycles)

1is value determines the number of ANALYSTS samples the
SCENTOGRAPH will automatically take between calibration
samples, when operating in the automatic mode. This value
only affects SCENTOGRAPH operaticn in the automatic mode,
This value effects operation when the SCENTOGRAPH is start-
ed in the automatic mode during initializatien of the

program or if automatic operation is initiated through

choice '2!' of the OPERATION MENU.

9. AUTO ANALYSIS DURATION (0~999 minutes)

This denotes the frequency of ANALYSIS cycles, in minutes,
during automatic operation. An entry of 0 indicates the
SCENTOGRAPH will operate manually, as indicated by the word
"MANUAL" which appears after an entry of 0. The analysis
cycle consists of the sample time, the delay time, the
desorbtion time, the inhibit time and the chart time. An
ANALYSIS DURATION time of 230 minutes will initiate a
new analysis cycle every 30 minutes until SCENTOGRAPH
cperation is halted by the operator. This will be either a
calibration analysis or a sample analysis dependent on the
setting of the ANALYSIS PER CALIBRATION parameter.

NOTE : THE SCENTOGRAPH WILL NOT START AN ANALYSIS CYCLE
UNTIL THE PREVIOUS CYCLE HAS FINISHED.

30



*

10. BACKFLUSH-OPTION {0=CFF 1=0N) {OPTIONAL}

The Backflush is an opticn which must be installed for this
parameter to coperate. If the Backflush is installed, Press
"1'*and <ENTER> to initiate cperation. The Backflush will
occur automatically as follows : After every ANALYSIS, the
carrier gas will reverse its flow and flush the column.
Duration plus Inhibit Time plus 60 seconds. At the end of
this time, normal flow will resume.

NOTE: IF BACKFLUSH IS ACTIVATED, IT WILL AUTOMATICALLY
OCCUR AFTER EVERY ANALYSIS AND CALIBRATION CYCLE. THE

INSTALLED. THIS WILL NOT ALTER NORMAL OPERATION OF THE
SCENTOGRAPH, OTHER THAN INCLUDE THE BACKFLUSH CYCLE TIME
BETWEEN EACH ANALYSIS.

11. DETECTOR

This parameter is for information only and will not affect
operation. Enter the name which corresponds to the Detec-

tor in operation. (AID, ECD, PID, TCD).
12. COLUMN (Enter up to 12 letters)
This parameter is for information only. Enter the column

name so that it will be identified on the chromatcgram.

13. NUMBER OF CALIBRATION PEAKS (1-16)

The number of the compounds in the calibration standard, to
a maximum of 16, should be recorded. This instructs the

program as to the number of calibration peaks it will
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identify in the calibration analvsis. IZ a value oI 2 1s
entered and a total of ¢ zeaks are found, only the first
twe will be identified by the SCINTOGRAFPH and saved in the
calibration informaticn. The numger of teaks entered for
the calibration infeormaticn cnly affects the number of
peaks counted in the calibration analysis. This does not
limit the peak identificaticn that oécurs during the sample
analysis.

ottt L e Daata Ry 4 o AN

14. ©DPEAX INFORMATION

For each calipration compound to be analyzed, identify the

fellowing:

NOTE : FOR PROPER IDENTIFICATION OF COMPOUNDS, THE CALI~-
BRATION PEAK INFORMATION MUST BE ENTERED IN THE CORRECT
ELUTION ORDER (ORDER IN WHICH COMPOUNDS TRAVEL THROUGH
THE COLUMN FROM FASTEST TO SLOWEST). THIS INFORMATICN CAN
BE OBTAINED THROUGH COMPOUND ANALYSIS, CONTACTING TEE
CHROMATOGRAPHIC COLUMN MANUFACTURER OR CONTACTING SENTEX.

*PEAK NUMBER - Identify each calibration compound seguen-
tially in the order they will elute from the chromato-

graphic column installed in the SCENTOGRAPH.

*SUBSTANCE NAME - Enter up to 8 letters to identify each

compound in the calibration mixture.

*CONCENTRATION RANGE - (FPM = 1 PPB = 0) Enter the

vy whiml AAYrac i Tayal ~F
num”‘;&. LI R Py A el ke Wt AL FER A S e

each compound.
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*CALIBRATION CONCENTRATION - This is the concentration
value of each compound in the calibration mixture. Valid
input is between 0.01 and $5%99%9%9 in the ppm or ppb range.

The value entered represents +the concentration of each

compound in the calibration mixture.

*LOW ALARM LEVEL CONCENTRATION - Identify the level for
each compound at which the low level alarm will be acti-
vated. The valid range is between 0.01 to the 999959 ppm
or ppb. This value represents the concentration level for

each compecund at which the low level alarm will sound.
which an alarm will activate.

*HIGH ALARM LEVEL CONCENTRATION - Identify a second level
for each compound which will activate the alarm. The HIGH
ALARM LEVEL CONCENTRATION must be a value greater than
the LOW ALARM LEVEL CONCENTRATION for proper operation of

the alarms.

For proper SCENTOGRAPH operation, this information must
be reported for each compound in the calibration mixture,

up to a maximum of 16 ccmpounds.

15. HNEXT SCREEN

Enter 15 for additional Operating Parameters. (Figure 5)
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i7. FPINAL TEMPERATURE (30° — 180° C.)

If temperature programming is desired, enter a final tem-

ExT b - Ll s Nak~] - e Lo [ P o W, I o e o, o s -y -
up “o Lob*Y o) areatasr Thanl The OvVell lElipsEldowdl e,

perature (
For 1isothermal operation, the final temperature should be
identical to the Oven Temperature entered in Parameter 6.

NOTE: FINAL TEMPERATURE MUST BE HIGHER THAN OVEN TEMPERA~
TURE FOR TEMPERATURE PROGRAMMING TO OPERATE.

18, TEMPERATURFE PROGRAM DURATICN

Temperature preogramming will be carried out by entering the
Oven Temperature (parameter 6), the Final Temperature
(parameter 17) and Temperature Program Duration (parameter
18). The oven temperature will change, accordingly, every
30 seconds until the final temperature is achieved or the
trace 1s aborted. The time desired for the tTemperature
increase is entered in SECONDS, noting that the SCENTOGRAPH
is limited to 1 degree Centigrade per 15 seconds.

EXAMPLE : Temperature programming is desired during a 20
minute analysis trace. The initial Oven Temperature is set
at 70° € and an increase of 30° C is desired during the
first 10 minutes of the trace. Temperature programming
parameters are set as follows :

PARAMETER 6. OVEN TEMPERATURE - 70° C

- -
{

TALA T PTArIEYTY A
« LLNAL L

EMPERATURE - 100
PARAMETER 18. TEMPERATURE PROGRAM DURATION in seccnds - 600
seconds (10 minutes expressed in seconds).

The trace will start with an oven temperature of 70° C with
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the oven temperature immediately s+tar<ting to climb.“The
rate of temperature change will be calculated by the com-
puter so that 100° C will be achiesved at the 10 minute mark
of the trace (as selected by the final temperature paranme-
ter and the duraticn of temperature change parameter). The

temperature will then remain constant throughout the re-

maining 10 minutes of the trace.

NOTE : TEMPERATURE PROGRAM DURATION CANNOT EXCEED 1° C PER
15 SECONDS. THIS IS THE REQUESTED TEMPERATURE CHANGE DIVID-

ED BY THE TIME DURATION FOR THE CHANGE IN SECONDS.

19. DISPIAY MAGNIFICATION FCR SAMPIE RUNS

The SCENTOGRAPH is equipped with a display magnification of

1

. C o
3.5 orders of magnitude. Enter the magnific

*

which will determine the dimensions of the chromatograph
display. The display magnification does not affect the
sensitivity of the SCENTOGRAPH. The display magnification
only changes the Chromatogram screen display. The magnifi-
cation can be changed during operation to enhance smaller

peaks by pressing the + Xey. Each time the + is pressed,

display the current magnification value. To decrease
magnification during operation, press the = key and peak
size reduction will occur. During operation, changing the
magnification will not affect the chromatogram already on
the screen. In addition, chromatograms can be reviewed at
different magnifications by changing the display value
while reviewing a chromatogram. (See Appendix D).

NOTE: RECOMMENDED DISPLAY MAGNIFICATION IS ONE.
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20.

|

IME WETCHTED AVERAGE (0-24 hours)

TWA is a summary of analysis results averaged over a periocd
cf time. Enter the periocd of time fcr which the average
will ke calculated. The TWA cption will only functicn when
the SCENTOGRAPH 1s cperating in the automatic mode. The
parameter is set, autcmatic operaticn is started and the
TWA counter starts to track all of the necessary data. When
the prescribed pericd of time has elapsed, The SCENTCGRAPH
reviews all of the traces that have accumulated, averages
the results, determines the high and low cecncentration
results gnd develops a report. If +the SCENTOGRAPH has a
printer attached and active, it will autcmatically print

the report as well as save the data to a text file. If the
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the text file.

NOTE: THIS PARAMETER WILL OPERATE ONLY IF THE INSTRUMENT
IS IN AUTCOMATIC MODE.

2
This Parameter is for information only. Enter the cclumn
operating pressure as displayed on the Column Pressure

Gauge. (For information only).

22. ENABLE/DISABLE ALARM (0-1)
The alarms, as set in PARAMETER € - PEAK INFORMATION, are

h

.

iy

activated by this parameter. If the Enable Alarm is of
the alarms will not effect coperation of the SCENTOGRAPH

alysis trace indicates the presence of a

whan ne

a sample &
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calibration compound which exceeds the preset alarm value.
With the Alarm Activated, the analysis peak wculd activate

the alarm as indicated by a beep from the compﬁter.

NOTE: FOR OPERATION OF EXTERNAL ALARMS, OPTIONAL ALARM
RELAYS MUST BE INSTALLED.

23. ENABLE PRE-PURGE (0-OFF,1-300)

Enter 0 to disable the pre-purge cycle. Enter the desired
pre-purge duration time between 1 and 300 seconds to acti-
vate the initial purge prior to sampling. This parameter
cperates the PURGE AND TRAP sampling accessory and dees nct

effect normal operation of the SCENTOGRAPH.

24. COMPOUND DATA BASE NAME

The SCENTOGRAPH program allows the creation of compound
databases. A Compound database consists of a list of com-~
pounds and their retention times. The information in the
compound database is used for identification of unknown

compounds in an analysis chromatogram. Up to 10 compound

2T e A UG T, S U S
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u
n

databases can be stored on the fioppy
the operating program. Each database can include up to 100
compounds. Entering the database name will determine which
database is to be used in the chromatogram review process.
The compcund data base name must consist of alpha-numeric
characters (0-9 and/or a-Z). Use of periods or spaces will

cause naming errors for the data base.
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25. COMPOUND DATABRASE ENTRY

Enter 24 to establish a data base. The database consists
of up to 100 compound entries. Enter the number of the
ccmpound tc ke added or edited. At the screen preompt, enter

the ccmpound name and the compound Retention Time. Ccmpound

ase should be rep

. | L T 1 2

data entered into the each data esenta-
tive of compound analysis performed under identical condi-
tions, using the same column, the same temperature and the
same column pressure. This will ensure proper use of the

data during identification of "UNKNCOWN" ccmpounds.

26. VIEW DATABASE

Press '99'and <ENTER> to view data in the compcund Data-

base. (See Figure 7).

After all parameters have been introduced, Press <ENTER>
twice to return tec the Operation Menu. The Parameters, as

entered, will be automatically saved in the SENTEX.PRM file

found on the operating program disk.
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II. AUTOMATIC OPERATION

In order to begin automatic operation, Press '2'followed
DY<ENTER> and the SCENTOGRAPH will initiate automatic opera-
tion 1f the Operating Parameters are properly set for automat-

ic operation.

IIT. ANALYSTIS RUN

Press '3' followed by <ENTER> to initiate a single Sample
Analysis. If Parameters have been altered, a Calibration will
automatically occur prior to Analysis. Prior to running the
analysis, the program will prompt the user for a name to
associate with the analysis trace. A name for the analysis run

can be introduced at the program prompt.

Iv. CALIBRATION RUN

Press '4'followed by <ENTER> to initiate a single Calikraticn

ruan.

V. ANALYSIS SUMMARY

Press '5' followed by <ENTER> to recall a text summary of all

analyses and calibrations.
VI. CHROMATOGRAPH REVIEW

Press '6' followed by <ENTER> to review the chrcomatograms

stored on the Data disk.
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VII., UFPILITY MENU

Prass '7' followed by <ENTER> =o
as displayed in Figure 3. Tha Utility Menu consists of the

following:

1. Set Svstem Defaults
Press 'l1' followed by <ENTER> to display the system's
default parameters. Set System Defaults contains the

V.
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1-1. Data DRisk
Assign the disk drive where data should be stored. (For
example, the SANYO has two floppy disk drives, A drive

v A1elr A
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rive can ore
data. It should be noted that the A drive contains the
SCENTOGRAPH operating program and computer operating
information. This will limit the amount of disk space
available for data storage. For th% cptional computer
with a 20 Meg Hard Drive, data can be stored on the C
drive (the hard drive) or the A drive. In the case of the
Hard Drive system, the SCENTOGRAPH and computer operating

programs are contained on . the hard drive and will not

=

for data steo

limit the space available
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floppy disk.

40



1-2. Analvsis Peak Retenticn Time Tolerance Pct (1-9)

This value determines the "window'" opening for peak
recognition as a percent of retention time, when analysis
peaks are matched with calibraticn peaks, or when library
search 1s performed. The identification window will be =
the window percent value of the current peak retention
time.?

RECOMMENDED: A 3% RETENTION TIME WINDOW IS TYPICALLY
USED.

1-3. Analog Data from File or Comm Port (1-2)

This value determines which serial port the SCENTOGRAPH

When the Lap Top computer supplied with the SCENTCGRAPH
is used, the COMM port will be 1. If an external computer
is used to operate the SCENTOGRAPH, either COMM 1 or COMM
2 may be used. If the program is to be sta;ted without
cperating the SCENTOGRAPH main becard, enter 'F' to oper-
ated the program without cemmunicating with the SCENTO-
GRAPH (for parameter review, analysis summary feview and
chromatogram review only). To change operation from the
'F' file mode to COMM port operation, exit to the DOS
prompt and enter "SNX 1". This will initiate the COMM
port operation in the program.

NOTE: TO INITIATE OPERATICN OF THE SCENTOGRAPH USING COMM

1 OR COMM 2 AFTER THE PROGRAM HAS OPERATED IN THE F
(FILE) MODE, EXIT TO DOS AND ENTER '"'SNX 1",
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2.

1-4, Noise Threshold (1-4035)

Nolse is the baseline fluctuations that are irrelevant to

the analysis. This Parameter allows you to select the
R

guantity of noise that will be rejected by the SCENTO-

GRAPH. Recommended value is from 100 to 300.

1-5. Print Peak (0-4)

Use of this function regquires a printer to be attached to
the SCENTCGRAPH during operation. Enter 0 to disable
printing. Enter 1 to print peak information for peaks

exceeding Alarm 1 setting. Enter 2 to print peak data

for peaks exceeding Alarm 2 value. Enter 3 te print beth

Alarm 1 and Alarm 2 peaks. Enter 4 to print data on all

peaks. The peak data is printed as the peaks occur in the

trace.

DUMBE TERMINAL

This is an instrument testing option, only, and NOT ap-

£ TR AT N TS R T 1

plicable to user operation of the SCENTOGRAPH. The dumb

terminal function is available to assist in phone service

of the SCENTOGRAPH.

3.

SHOW TEMPERATURE

To display the current Oven Temperature, press '3'and then

<ENTER>. The upper number displayed is the current

analog/digital conversion value, while the lower number 1is

the current oven temperature in degrees centigrade.
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4. RESET ALARM

Press '4' followed by <ENTER> to reset an alarm after

activation.

5. BACKUP TRACES TO HARD DRIVE

Press 'S' followed by <ENTER> to initiate backup of data to
the "C" hard drive. This function must be used with great
care. If the SCENTOGRAPH is not equipped with a computer
containing a hard drive, the data will be erased from the
current - data disk and not saved if this function is imple-
mented. For SCENTOGRAPH's equipped with a hard drive, the

-

unction 1s designed for users who neormally save

backup
their data to the "aA:" drive. This will copy the data from
the "A:" disk, append it to the data on the "C:" hard disk
~and then erase the data on the "A:" disk. This pérmits the

"A:" disk to be reused for additicnal data collection.

NOTE: IF THE BACKUP FUNCTION IS IMPLEMENTED WITH THE DATA
DRIVE SELECTED AS '"C" IN THE UTILITY MENU, ALL TRACE INFOR-
MATION ON THE HARD DRIVE WILL BE ERASED. IF THE BACKUP
FUNCTION IS IMPLEMENTED ON A PC WITHOUT A HARD DRIVE, ALL
TRACE DATA ON THE DATA DISK WILL BE ERASED.

9. QUIT TQ DOS

This closes all of the SCENTOGRAPH files, turns the SCENTO-

GRAPH off and returns control of the PC to DOS.
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F. FUNCTIONAL DESCRIPTION OF SCENTOGRAPH OPERATION

The following is a description of the functions which occur
during the operation of an analysis or calibration cycle. The
PC monitor will display each creration as it is performed as
follows:

WARMING UP

The program checks the current oven temperature and the amount

of time that has nassed ¢

.
-
WALl A MDA SNN DLl

nce the SCENTOGRAPH w
The SCENTOGRAPH has a built in delay which requires a five
minute period to pass before allowing the instrument to oper-
ate an analysis cycle. This cycle will only occur when the
first analysis is requested upon initiation of the SCENTO-

GRAPH, or when the oven temperature value is changed in the

Operating Parameters.

This function is only initiated when the Operating Parameter.
for External Purge is activated. This will permit an initial
pre-purge of the head-space in the Purge and Trap module prior
to sampling. Activation of the Pre~Purge will not effect the
operation of the SCENTOGRAPH if the Purge and Trap accessory
is not attached.

SAMPLING
The sample pump is automatically activated and the correspond-

ing sample valves open.
into the SCENTOGRAPH for the time period indicated by the
Sample Time parameter. If the instrument is in Calibration

mode, a sample will be drawn from the internal calibration

44



cylinder or from external calibration source. If the instru-
ment is operating in the Analvsis mode, a sample will be drawn
from the Analyze per%t. Autcmatically, the monitor will iden-
tify the mcde of operaticn, datz and the time.

DETAY

The preconcentrator 1s purged to the atmosphere to remove
humidity and excess gas from the absorbent tube. The purge
will last for the pre-selected time.

FITAMENT

The heating filament is activated tc thermally descrb the
sample cellected in the preconcentrator into the carrier gas
stream as it enters the column. |

INHIBIT

Upon injection, the sample is processed through the column
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during the period of time chosen for Inhibit Time. After the
INHIBIT function has concluded, the trace is drawn on the
screen in elther Calibration or Sample analysis mcde.
CALIBRATION

During Calibration, the electronic signal from the detector is
sampled and averaged every 1/2 (0.5) second. Each new average

is compared to the prior average to determine the movement of

the electronic signal. Five consecutive increases in signal

g of a peak and area counting is
started. Fast noise peaks are, therefore, discriminated. The
time corresponding to the maximum height of the peak is regis-

tered as the retention time. The end of the peak is determined

by the signal returning tc baseline or by the beginning of a
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new peakX. All peak areas and retention times are stored on the
data disk and displayed on the PC moniter. The entire chro-
matogram is displayed on the monitor as shown on Figure 10.
ANALYSTS

During Analysis, the same sequence previously &escribed is
performed. Peaks with Retention Times identical to those

recorded during Calibration (plus or minus the percentage

be registered by their name and their actual concentration
value. Other peaks will be registered as "UNKNOWN", their
Retenticn Time will be displayed and their concentration
calculated relative to the first calibration peak will be
displayed. Areas of unidentified peaks are also stored. The
analysis chromatogram is displayed on the monitor on top of
the calibration chromatograph as shown on Figure 11. During
Analysis or Calibraticn, either can be stopped by pressing the

The message "#*%*%* ABORTED **%*" followed by "Press

D

Any Key To Continue" will appear on the display. Press the

<ENTER> key to return to main operating menu.
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G. THEORY OF CALIBRATIOCN

Gas chromatography 1s considered to be cne of the mcst effec-
tive analytical technigues for analyzing gases and vapors.

Its unique capabilities are:

1. High Resoplution

The ability to separate a mixture composed of many different

tion and guantification.

2. Identification

If precise temperature control is used, separated chemicals
can be identified with high accuracy.

3. Quantification

Since the response of various detectors used in gas chromatog-
raphy is proportional to the concentration levels of the
chemicals detected, concentration levels of the chemicals can
be measured. However, NONE of the important features can be
achieved without proper calibration. This section will deal
with various methods cf calibrations and those available for
the SCENTOGRAPH.

Y. CALIBRATION METHODS FOR IDENTIFTICATION PURPQOSES

Identification in gas chromatography is based on the prin-

ciple that at constant temperature and carrier gas flow

+ Tm  wre e o owm
e

[SNE. I8 2 mam
4i%d L L= W

-
Wi

0

time from the time of injection to the time of detection)
is constant. 1In order to identify certain vapors, a sample

of a given vapcr must be injected into the column and its
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retention time measured. When an unknown sample is intro-
duced to the column and its retention time is measured, and
if found to match the previcus sample, the unknown sanmple
is identified as the same chemical as previously injected.
If, for example, Benzene 1s to be analyzed, a sample cf
Benzene 1s 1injected into the coclumn and its retention time
is measured. A sample of air can then be analyvzed for the
presence of Benzene by the injecticn of a sample of air to
the column and the measurement of the retention time
(times) generated. If cne retention time matches with that
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cf Benzene, it
contained Benzene. This is true, however, only 1if the two
injections were carried out under the same conditions. This
procedure can be repeated for a number of chemicals, in the
same manner.
Some factors should be considered when using this technique
are: |
A. Since Retention Times depend on temperature and gas
flow, the gas chromographic system must maintain constant

the must be accu-

olumn and the column

gag flow thro
ratelv and evenly thermally controlled.

B. Retention Time may vary slightly throughout the opera-
tion of the instrument, fromjday to day, and certainly
for different columns (even of the same type). It is,
therefore, essential to recalibrate (introduce new stand-
ards) before the start of analysis and, occasiocnally,
during cperation. Two methods are available for calibra-

tion for identification purposes.
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I-1, DIRECT CALIBRATTION

In the DIRECT CALIBRATICN methed, a standard for each vapor
to be detected is intrcduced to the column for retention
time measurement. For example, 1f vinyl chlcoride, methylene
chloride, benzene and trichloroethylene are to be detected,
a gas mixture containing certified concentration levels of
these four gases should be introduced to the column. The
Retention Time for each one of the chemicals is estab-
lished. When a sample to be analyzed is introduced to the
coclumn and "produces" several Retention Times, the Reten-
tion Times which match with the four Retention Times pro-
duced in the calibration cycle indicate the presence of one

or more of those compounds in the analysis sample.

gas chromatography. It simply states that in order to
identify a certain compound, the gas chromatograph should
be calibrated with the same compound prior to the analysis.
The SCENTOGRAPH has the capability of processing a mixture
of up to 16 compounds for direct calibration purposes.
During calibration, the instrument will record all Reten-
tion Times and assign a compound name to each Retention

Time. During analysis, the instrument will match the

‘those receorded during cali-

bration and identify those compounds which match. The
SCENTOGRAPH, also, contains the ability to adjust the

Retention Time Window, that is the range in which a Reten-
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ticn Time match will occur and a compound will be identi-

fied. Please see the discussion under ANALYSIS PEAK RETEN-

TION TIME TOLERANCE PERCENT.

IT. CALIBRATION METHODS FOR QUANTIFICATION PURPOSES

There are two methods of guantification in gas chromatograrzhy
both based on the assumption that area under a peak represents
the concentration of the chemical and is proportional to the
chemical's concentration. The gquantification methods are:

A. MULTIPOINT CALIBRATION METHOD

This method, which is the most accurate, is applied as

rh

cllows:
Different concentration levels of a chemical are introduced
to the gas chromatecgraph and a curve which indicates the
peak areas (horizontal axis) vs. the concentration level
(vertical axis) is plotted. When an unknown concentration
of the same chemical is injected into the system, the area
obtained is placed on the curve to derive its concentration
level. This method 1s very accurate and can cover a large
range of concentration. For example, if accurate range of

ls and PPM levels are recquired to bhe detected

both PPR level PM

a curve consisting of the following concentrations:

i, %, 10, 10, 50, 100, 200, 500 PPB

i, 5, 10, 20, 50, PPM.
vs. their corresponding area derived from their analysis is

drawn. This will assure that quantification at those

ievels is accurate as possible. However, this method is

very cumbersome, time consuming, and applicable to one
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chemical at a time. Therefore, it is only used when a
specific requirement exists.

This method, is sufficiently accurate for mest applications
and is the most commonly used in gas chromatography. Its
accuracy, within a certain concentration level is satisfac-

tory, while its operation is relatively easy. A calibration

curve, similar to the previous one, is drawn, using two
points only. ©One 1s zero with an assumed area count of

zero and the other pcint consists of the area count ob-
tained when a known concgntration of the standard is in-
jected, vs. its concentration level. If concentraticn
levels between 0 and, for example, 2 PPM are required to be
detected, a standard of 1 PPM is recommended to be used,

and a curve ccnsisting of 2 points, 0/0 and area for 1 PPM
be established. Low PPB levels (1-50) and high PPM levels
(10-50) may be detected in this method (using 1 PPM stand-
ard) with less accuracy, but the metheod is sufficiently
accurate for .1 PPM to 5 PPM range of concentration. The
method, therefore, is relatively simple and requires one

concentration for calibration. Also, several chemicals can

be calibrated at one time.
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H. ANALYSIS METHODS

I. DIRECT ANAILYSTS FOR IDENTIZICATION AND QUANTIFICATION USING

REAL TIME CAILIBRATION OF C ITMICAL STANDARDS CERTIFIED TO A
lale]

MNCTARM UMARIMTRITTI A MY AT T T 71"1'
LYoy L R A O A S I iy ey

This methed is based on direct calibration with up to 16
certified chemicals prior to analysis. During calibration,
the SCENTOGRAPH stores the Retention times of all compounds,

measures the area under their peaks, and assigns names and
concentration values to each peak. During analysis, the in-
strument matches the retention times cbtained with those of
the calibration run. The retention time window can be set in
the SCENTCGRAPH from zero percent indicating a perfect match

must occur for identification, to 9% indicating a compound

will be identified if its Retention Time matches that <¢f the

- — L

. —_ - e -~
il iQlils Wi

1

calibrant within +/=- $%. Wnen there is a match,
the compound and the calculated concentration level is dis-
played on the monitor. Peaks with no match are identified as
“unknewn". This method is the mest accurat: and is identical

to a laboratcry gas chromatographic analysis.

II. DIRECT ANALYSIS WITH CALIBRATIONS STORED ON DATA DISKS.

This method is similar to the previous one with the exception

that the calibrations with which the analysis data is compared

A Farrm
(O QU A )

n

i
parameters, a calibration established retention time values
for various compounds. This calibration is now stored on the

SCENTOGRAPH data disk. If an analysis is conducted at a later
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time, under the gsame parameters with different compounds "as
calibrants, and the instrument lists a peakXx as '"unknown”
during the analysis, it is possible toc recall previous cali-
brations in order %o match the "unknown'" peak with prior
calibraticns. If there i1s a match, the SCENTOGRAPH will assign
names and values to the unknown peaks and determine the con-

centration level.

ITIT. COMPUTER COMPOUND LIBRARY SEARCH.

This method is based on the theory that "relative" Retention

+3

imes of compounds
conditicons. The SCENTOGRAPH accommodates up to 10 Compound
Libraries, each containing up to 100 compound entries. Assum-
ing that a library was established for 100 compounds using a
specific column and operating conditions, the library would
consist of one hundred names of compounds each with a value
for the RRT (Relative Retention Time) assigned to it. Relative
Retenticn Time is the actual retention time of compéund meas-
ured under identical conditions. The retention times become
"relative" when they are compared to a chromatogram which was
run under slightly different operating conditions. The library
retention times are adjusted to correspond to their calculated
retention times under the new conditions, making them "rela-
tive" to the new chromatogram. A calibration is conducted with
a number of calibrants up to 16, (for example Benzene, Tol-

uene, and O-Xylene) all of which are included in the library.

’_.I.
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peak is close to that of Benzene, and one peak is close to
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that of O-Xylene. To identify the unknewns, the retention
times of the compounds in the library are first adjusted to
the current cperating conditions {(making them Relative Reten-
tion Times). Any one of the Retenticn Times of the calibrants
can be selected to update the library. IZ, for example,'the
Retention Time of Benzene in thé present calibration run was

found to be 150, assigning this value to the Benzene in the

|
lle

library will convert all RTs to Relative Retention Times. T
library will now consist c¢f one hundred compounds, each with a
Relative Retention Time established for the particular condi-
tion to which the Benzene was calibrated. At this point, the
SCENTOGRAPH will search the library data for Retention Times
of compounds matching the two "unknowns" in the analysis, and
if the retention time matches any in the library, the name of

the compound will be displayed on the monitor and stored on

the disk.
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;. IDENTIFICATION OF UNRNCOWN COMPOUNDS

Unknown compounds found in the analysis traces can be identi-
fied through several methods. The mest accurate method of
identificaticn is through direct comparison with a known
standard. The second methoed is identification by comparison of
the analytical data with a pre-determined database of com-
pounds and retenticn times. The third method is through com-
parison of the analytical trace with other previously run

traces stored ecn the data disk.

For direct comparison of an unknown peak in an analysis trace,
with a kxnown standard, the operatcr must have some Knowledge
as to the possible compounds that might have been in the
sample at the time the analysis was run. If compounds suspect-
ed of being in the sample can easily be identified and tested,
they are analyzed by the SCENTOGRAPH and stored as individual

traces. The resulting chromatograms of known compounds can be

the unknown peak. The analysis of known compounds must be run
using the operating conditions used during analysis of the
sample containing the unknown, so the resulting chromatcgrams
may be directly compared. This method, although time consuming
and not always succesfull, is the most accurate means of

identifing an unknown in the analysis trace.
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IT. LIBRARY DATA COMPARISCN

Unknown compounds found in the analysis trace can be compared

to stored data by using the CHROMATCGRAM REVIEW option and the

FIT option in the SCENTCGRAPH cperating pregram. See the
section covering Computer Compound Library Search. Up to 160

compounds can be stored 1in a compcocund library for comparison

by the FIT function.

IIT. COMPARTISON OF DATA WITH PREVIQUS TRACES

The third method cof identification is compariscn of the sample
chromatogram with previously generated chromatograms on the
same data disk. For traces where the operating conditicns are
the same, any peak identified in one trace can be compared

with an unknown peak in a second trace. If the retention times

it
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peak on the first trace. This can be done with the 'L' option
and 'R' option of the CHROMATOGRAM REVIEW program as explained

in the section covering the REIVEW program.
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J. GENERAL OQOPERATING INSTRUCTICNS
The instrument can operate as a portable unit or at a fixed
location, when attached to its battery chargers and connected

to a fixed gas supply. The instrument battery charger shculd

be connected to the SCENTOGRAPH whenever it 1s not 1n use.

RECOMMENDED: WHEN THE SCENTOGRAPH IS NQT IN USE, IT SHOULD BE
CONNECTED TO THE BATTERY CHARGER. FOR CHARGING THE PC, PLEASE

REFER TO THE PC MANUAL.

When the SCENTOCGRAPH is used for portable cperation, the
bpattery chargers should be connected after each use. Pro-
longed high temperature cperation will deplete battery power

faster and recharging will be required earlier.

NOTE : AFTER EACH PORTABLE OPERATION, THE INSTRUMENT MUST EE
CHARGED FOR AT LEAST 8 HOURS, PREFERABLY OVERNIGHT, BEFORE
RESUMING OPERATION. FOR PORTABLE PROLONGED OPERATION OR HIGH
TEMPERATURE OPERATICN, A BATTERY PACK IS REQUIRED. FOR PRO-
LONGED HIGH TEMPERATURE FIX LOCATION OFPERATION, AN 8 AMP
CHARGER IS REQUIRED.

includes a MICRC ARGON ICNI-

i

CARRIER GAS: If the Scentograp

ZATION DETECTOR or an ARGON IONIZATION / ELECTRON CAPTURE
DETECTOR, a high purity scurce of ARGON (99.995% or above)
must be utilized. If the SCENTOGRAPH is equipped with a PHOT-
OIONIZATION or TEERMAL CONDUCTIVITY DETECTOR, a high purity
source of HELIUM (99.995% or better) must be used. The carrier

gas must be Matheson High Purity Grade or equivalent.

NOTE : INDUSTRIAL GRADE CARRIER GAS WILL CAUSE CONTAMINATION

AND INSTRUMENT MALFUNCTION.
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CALIBRATION GAS: The SCENTOGRAPH contains an internal cylinder

which may be filled with gaseous samples of the compounds
under analysis mixed in a non-interfering medium. Up tc six-

en (16) compounds will be identified by the SCENTOGRAPH

14

during any one ANALYSIS or CALIBRATION. Valid and reliable
gas chromatography requires each compcund be certified to a
pre-selected concentration level. Alternatively the.SCENTO-
GRAPH can bypass the internal calibration cylinder and cali-
brate from an external source drawn through the CALIBRATION

PORT located on the right side panel.

GAS CONNECTION: The SCENTOGRAPH is supplied with a guick

(SN G S 58S LM AR & b

cylinders to an external gas supply. The connector is Swage-
lock Part No. OM=-2-200. A 1/8" copper tube is supplied with
the instrument and should be used to deliver gas to the in-
strument. When using an external source, a regulator or a gas
cylinder adapter specifically designated for use with high
purity gas must be used.

NOTE: GENERAL PURPOSE REGULATORS MAY CONTAMINATE THE GAS
SUPPLY AND CAUSE INSTRUMENT MALFUNCTION. -

e
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I. PREPARTNG THE SCENTOGRAPH FOR OFPERATION

STEP I: Verify that the batteries are fully charged ky charg-
ing overnight, particularly if the SCENTOGRAPH is being used
for the first time or after a prclonged period of nen-use.

STEP II: Open the Carrier Gas Valve and the Calikration Gas
Valve located on the Back Panel. Verify that both gas cylin-
ders are full by inspecting the pressure gauges when valves

v ancm~hl
LWl i u

e bl &llust be 1800

are opened. Maximum p
Pressure of 200 p.s.i. or lower indicates that the cylinders
need to ke refilled.

If CALIBRATION from an external sample is desired the Calibra-
tion Gas Valve should be tﬁrned off. The SCENTCGRAPH will
automatically draw a sample through the Calibration Port
located cn its right side panel. If calibraticn from the
Ccalibration Gas Cylinder is desired the Calibration Gas Valve
should remain on.

STEP IIY: Inspect column pressure on the Column Pressure
Gauge. The recommended range is between 10-30 p.s.i. Adjust
column pressure if necessary. Use the allen key supplied in
the start-up kit. Turning the adjustment screw on the Carrier
Gas regulator clockwise will increase the column pressure
while turning counterclockwise will decrease column pressuré.
Normal operating pressure should be 26 p.s.i.

-y
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Turn the SCENTOGRAPH on by lifting its cover and

*h

S5TE¥ IV
turning the power switch of the P.C. to the "ON" position. The
PC will automatically power the SCENTOGRAPH. The title screen

will be displayed on the PC monitor. The title will be held on
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will be displayed on the PC monitor. The title will be hel&.on
the PC monitor while the PARAMETERS, which were last in use at
POWER OFF, are being lcaded to the SCENTOGRAPH system. After
the PARAMETERS are loaded, the CPERATION MENU will be dis-
played con the monitor.

STEP V: If new PARAMETERS are required press 'l’ fcollowed by
<Enter> and the OPERATION PARAMETERS will be displayed. To
alter any PARAMETERS, press 1ts number followed by <Enter>,
and type in the new data as follows:

NQOTE: ADDITIONAL INFORMATION ON EACH PARAMETER 1S5 FOUND

IN DESCRIPTION CF OPERATION

PRESS 1 to name the calikration mixture.
PRESE 2 ¢
sampling time will increase instrument sensitivity. For sy-
ringe injection enter 0 for sampling time.

PRESS 3 to select delay time. If the SCENTOGRAPH is équipped
with preconcentrator, delay time should remain at 0.5 seconds.
Otherwise, delay time should be zero. Purge and Trap opera-
tion requires a 2.0 second delay. Injections require a 0
second delay.

PRESS 4 to select desorbtion time. If the SCENTOGRAPH .is-. -
equipped with a Preconcentrator, desorbtion time should be set
at 4 seconds. If not, descorbtion time should be set to zero.
PRESS S5 to select inhibit time used to eliminate undesired -
injection peaks. An inhibit time of 30 seconds is recommended
for most compounds.

PRESS 6 to introduce the desired oven temperature.

PRESS 7 to select chart duration.
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PRESS 8 to select the recalibraticn rate, for automatic opera-

tion only. This 1is the number of analvsis cycles that will
f

not
-

IR
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cccur be 11

place.
affect manual coperaticn.

PRESS 9 to select the time desired in minutes between analysis
cycles, if automatic operaticn is desired. For manual opera-
tion enter zero (0).

PRESS 10 1f your instrument is equipped with the backflush

opticn. Enter one (1) to activate this cption.
TN T - - e 4 A e mdm o S — - oo, T VSO A Ny [P [ — - o S
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detecteor to be used. This is for information only and will
not affect operation;

PRESS 12 to identify on the Chromatogram the gas chrcmato-
graphic column to be used.

PRESS 13 to select the number of compounds %to be processed, a
maximum of 16.

PRESS 14 and for each compound identify:

* Peak Number (1-16)

* Quilatranca Qange {PPM'IPPB)

* Calibration Concentration (.01-9999%9)
* Peak Alarm 1 Value

* Peak Alarm 2 Value

PRESS 15 to continue to Secondary Screen.
PRESS 17 to select final temperature if temperature program¥

ming is to be used. ENTER THE SAME VALUE AS ENTERED ON

TEMPERATURE (#6) IF CONSTANT TEMPERATURE IS DESIRED.
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PRESS 18 tc select the time duraticn of temperature program-
ming (do not exceed more than 4 degrees per minute).

PRESS 19 to chocse the magnification desired for the chromato-
graph display.

PRESS 20 to chocse the period of time during which Time
Weighted Average will bercalculated.

PRESS 21 to register the column pressure in P.S.I. (for infor-
mation only).

PRESS 22 toc enable the alarms at the preselected concentration
levels.,
PRESS 23
Time is adjusted from 1 to 300 seconds. Enter 0 to disable.
PRESS 24 to name the compound data base.

PRESS 25 to enter compound data.

PRESS 99 to view the data base to be used for unknown peak

identification.

When all entries have been completed, press <ENTER> to return

tc the OPERATION MENU.

PRESS 2, (ENTER) for AUTOMATIC OPERATION;
PRESS 3, (ENTER) for ANALYSIS RUN;

PRESS 4, (ENTER) for CALIBRATION RUN;
PRESS 5, (ENTER) for ANALYSIS SUMMARY; SRR
PRESS 6, (ENTER) for CHROMATOGRAPH REVIEW;
PRESS 7, (ENTER) for PROGRAM UTILITY MENU;

PRESS 8, (ENTER) for ALARM RESE
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BE DISPLAYED. THE INSTRUMENT WILL OPERATE AS SQON AS TEMPERA-
TURE REACHES THE RIGHT VALUE.

NOTE: IF ANALYSIS RUN (3) WAS INTRODUCED WITHOUT CALIBRA-
TION, THE INSTRUMENT AUTOMATICALLY WILL PERFORM A CALIBRATION
CYCLE BEFORE AN ANALYSIS CYCLE BEGINS.

STEP VIII:To turn the SCENTOGRAPH off, turn the PC ON/OFF
switch to CFF. Turn beoth the Calibration Val

er Gas Valve located on the Back Panel of the SCENTOGRAPH to

the off pesition.

I1. EFIXED LOCATION OPERATION

STEP I: Connect the gas line from the external carrier gas
source to the Carrier Gas Inlet located on the Back Panel of
the instrument by sliding the knurled collar back and insert-

ing the metal tip of the gas line into the collar. Release

'
Armler or
AriyY 9

the collar when it £ ips the metal tip. 1
external gas tank. (External gas pressure should not exceed
1800 PSI). The gas should be connected and left on for five
(5) minutes before the SCENTOGRAPH is turned on. Adjust the

column pressure if necessary.

STEP II. Connect the calibration gas to the Calibration Gas
Inlet on the Back Panel of the instrument in the same manner.
Gas pressure should not exceed 1800 PSI. If the Calibration
an external calibration sample will be

Gas Cylinder is empty,

automatically drawn from the Calibration Port.

REMEMBER: THE CARRIER GAS SHOULD REMAIN OPEN AND CONNECTED TO
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REMEMBER: THE CARRIER GAS SHOULD REMAIN OPEN AND CONNECTED TO
THE INSTRUMENT FOR A MINIMUM OF 5 MINUTES BEFORE THE INSTRU-
MENT IS TURNED ON. :

-

STEP III. Connect the battery chargers to the Charger Inputs

loccated on the Back Panel of the SCENTOGRAPH.

REMEMBER: WHEN NOT IN USE, THE INSTRUMENT CHARGERS SHOULD
REMAIN ATYACHED TO THE INSTRUMENT. SEE THE PC MANUAL FOR
PROPER RECHARGING DIRECTIONS OF THE PC.

STEP IV. Proceed as previocusly described.
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K. RECALL AND DISPLAY OF RESULTS

- I. ANALYSIS SUMMARY

To recall SCENTOGRAPH results press '5' followed by <ENTER> in
the COPERATICN MENU. The ANALYSIS SUMMARY will ke displayed.
The ANALYSIS SUMMARY will detail for each Analysis the follow-
ing information:

* Trace No. - Each Analysis or Calibration will automatically

be assigned a number in the sequential crder as it occurs
* Date - Date Analysis occurred.

* Time - Time Analysis occurred.

* C/A - C indicates Calibration; A indicates Analysis
* Peak - COmpoﬁnd identified.

* Concnt.- Concentration level of compound identified.
* RT - Retention Time of compound identified.
* Area = This is the integrated area under the Peak.

* Name - The name assigned to the chromatogram.
There are various ways to access an ANALYSIS SUMMARY.

A. STARTING DATE:
To recall a series of Analysis, enter the date the Analysis
cseries was initiated. All Analysis performed from the start-
ing date to the end of the file will be displayed. If the
date is unavailable or if you do not wish this form ©

leave blank and PRESS (ENTER).
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C. STARTING TRACE NO.:

Enter the number of the Trace you wish to begin the ANALYSIS
SUMMARY. All Apalysis starting with that trace number will be
displayed. If the trace number is unavailable, or you do not

wish this recall cptien, PRESS (ENTER).

D. TRACE NAME:

Enter the name of the Analysis. The summary will display only

the Analysis which carries that name.

E. MULTIPLE INFORMATION:

Particular Analysis can be recalled by combining recall infor-

maticon. For example, recall the Analysis , (name) which
occurred on and start with trace number " ",
(date)

IT. CHROMATOGRAPH REVIEW:

‘
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PRESE '€' and then <ENTER> I
chromatograms from the SCENTOGRAPH data disk. ©On the P.C.
monitor, the message "ENTER TRACE NUMBER :" will appear.
Entering the trace number will display the reguested chromato-

gram (s).
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If the trace number reguested is a calikration, a single
chromatogram will be displayed. If the trace number 1is an
Analysis, the analysis chromatogram will be displayed on top

cf its calibration chromatcgran.

ITT. CHROMATOGRAM MANIPULATION:

Once the chromatogram is recalled, there are various methods
to manipulate the trace for analytical purposes press the
<SHIFT> key and the '?' Xey simultanecusly to access the HELP
the
KEY

(+) ENTER + to INCREASE the gain of the display. The new gain
value is displayed each time on the P.C. monitor.

(=) ENTER - to DECREASE the gain.

(<) (>) ENTER < or > to INCREASE)DECREASE horizontal display
(=) (+) ENTER - or « to move the display by 30 seconds to the
right or left.

{(t) (i) ENTER t or | to move the display vertically.

All of these functions may enable you to focus on a particular
analytical result. For example, the area in Figure 14 can be
blown into Figure 15 by using the = key, the < key and the +
key.

(T) TOGGLE PEAX INFORMATION TEXT DISPLAY.

PRESS 'T' to enter the peak information to the screen. Press

'T! again to remove the informatiocn.

(C) TOGGLE DISPLAY OF CALIBRATION TRACE.
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Press 'C' to remove the calibration chromatcgram from the P.C.
monitor, Press 'C' to display it again.
{(G) PRINT GRAPHIC SCREEN + PEAK INFORMATION.

When connected a printer

.................. L = 4L s '

the 'G' key will print all Pea

infermaticn plus the chromatcgram.

IV. DATABASE COMPARISON
Once a Database with Relative Retention Times has been estab-
lished, the following manipulations can ke performed:

(F) FIT ANALYZED PEAK TO DATABASE.

This function is intended for library search for identifica-
tion of unknown compcunds. (See Calibration Theory). Entering

'F' will display the information as illustrated on Figures 18-
A, 18-B and 18-C. Enter the name of the calibration peak to
which all Relative Retention Times will be computed. Once the
calibration peak name has been entered the Retention Time of
this compound will be transferred to the database and all the
Retention Times of the other compounds in the database will be

changed accordingly. The peak selected for the update should

Time is the one closest to the

e ha
Sl LT

.
1 one wheose Retentio

unknown peak to be identified. Once the peak number is en-
tered, Enter the number of the first unknown peak to be iden-
tified. If a match is found, it will be displayed on the P.C.
moniter. To identify the next unknown peak, PRESS (ENTER).
Peaks identified by this method will be registered with a —+

symbol to signify the methed of identification.

(D) DISPLAY NAMES FCUND BY FIT FUNCTIOCN Once the "FIT" is
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performed Press 'D' to display the names of the compounds

found by this methed.

V. CALIBRATION COMPARISON
To compare unknown peaks to previous calibraticns or to per-
form a "fingerprint" comparison for multiple peak compounds

use the following:

(L} LOAD AN ALTERNATE CALIBRATION TRACE
This parameter allows the replacement of the lower calibration
trace with any other trace. There are two purposes for using

this function:

A. FINGERPRINT IDENTIFICATION.

There are several samples which consist of multiple peaks
(P.C.B.s) and the recognition of these samples are carried out
not be single peak identification but, instead, by pattern
recognition. Multiple peaks standards can be used as the
calibration source for example, Arclor 1221. 1241, and 1248).
After an analysis is performed, the different calibration
traces can be brought to the P.C. display and compared to the
analysis. In this manner, pattern recognition or FINGERPRINT
IDENTIFICATION can be obtained. PRESS L (ENTER) to enter the

trace number to be displayed under the current analysis.

Different trace numbers can be entered until a FINGERPRINT

IDENTIFICATION is obtained.
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B. IDENTIFICATION OF UNKNOWN COMPOUNDS.

If unknown compcunds are present in the analysis, a different

calibration trace, which was performed before cr after the

]

conditions can

(1M

s under the zame flow and tem

0s

eratur

¥
{

be introduced. PRESS L tc introduce a different calibration
trace. After an alternative calibration trace has been pre-
sented on the P.C. monitor, a simulated Analysis can occur as
follows:

PRESS 'R' and the P.C. will perform a simulated analysis as if

this newly presented trace was the actual calibraticn. Any
match between the unknown peaks and the new calibration trace
will identify the compound and its concentraticn level. Tt

will, however, distinguish this identification by adding * to
the name of the compourd. This mark will now remain in ANALY-

SIS SUMMARY and in the CHRCOMATOGRAM REVIEW whenever this

chromatcgram is recalled.
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#x% SCENTOGRAPH 1.41 OPERATION MEMI  6/29/98

OPERATING PARAMETERS . . . . . . . |
AUTOMATIC OPERATION . . . . . . . 2
ANALYSIS RUN . . . . v v v 0 v 0 3
CALIBRATION RN . . . v v 0 4
ANALYSIS SUMMARY . . . . . . . . . J
CHROMATOGRAPH REVIEW . . . . . . . b
PROGRAM UTILITY MENI . . . . . . . 1
RESET ALARM . . ... ... . .. 8

ENTEREQNEELGN. vexv. ?

FIGURE 2.
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% SCENTOGRAPH 1.58 OPERATION MENU

OPERATING PARANETERS
AUTOMATIC OPERBRATION
ANALYSIS RUM . . .
CALIBRATIOM RUN . .
ANALYSIS SUMHAARRY . .
CHROMATOGRAPH REVIEW
PROGRANM UTILITY MENU
RESET ALARR . . . .

ENTER FUNCTION... ..., 7

1

W N -

W =~ o ok

886,98 COMR FAILURE

COMMUNICATION FAILURE MESSAGE ON OPERATION MENU

FIGURE 3B.

74



0ex SCENTOGRAPH OPERATING PARAMETERS

1-Calibrant { Enter up to 12 lefters) ... BIX
c-oampie Tine (8- 939 Sec) ¢, 10
3-Delay Tine (8.8- 2.8 35ec) ... 8.5
4-Desorption Time (8.8 - 4.8 Sec) ... 4.8
S5-Inhibit Time {8 -999 Sec) .. 38
6-0ven Temperature ( 38 -188 °C ) ..., B8
7-Chart Duration (1-468 Hin) ., 10
8-Analyses per Calibration ' (1-99 ,..5
9-Auto Analysis DBuration ( 8 - 999 Min) ... MANUAL
18-Backf lush Option ( B=off, 1=on) ... BACKFL OFF
11-Column ( Enter up to 12 letters) ... 3«5P1848
12-Detector ( Enter up to 8 letters) ... AID
13-Number of Calibration Peaks (1-16) «iv 3
14—PeakHUNber lllllililIllllllll!lllllllllllllllll1
Substance NHame ( Enter up to 8 letters) ... BENZENE
Concentration Range ( 1=PPM, 8=PPB) ... PPN
Calibration ConcBRFRATIHA FARMIETER. FEREFN. v vve0 1,468
Alarm Level Cﬂncentratio&m WAaTT eIt 2,888
second Alarm Level Concentration «svvsvsnvaniaas, 0,888
15-Next Screen 16~Channel Information Setup Screen
ENTER FIELD TO BE UPDATED?
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sxx SCENTOGRAPH OPERATING PARANETERS -~ SECONHDARY SCREEH

17?-Final temperature ( 38 - 188 °C) ,.. 86
18-Temperature Program Duration in seconds «+va OFF
19-Display Magnif icatiaon vy 1.8
Zeé-Time HWeight Average (G-off, 1 - 24) ., OFF
21-Column Pressure in PSI’s v 26
2Z2-Enahle alarm { 8=off, 1=on } ... OFF
23-Enable External Purge ( @=off, 1-3488) ... OFF
294-Compound database nane o
25-Compound database entry (1 - 188 ...

99 -~ UIEW COMPOUND DATABASE

ENTER FIELD TO BE UPDATED? j{

SECONDARY PARAMETERS SCREEN

FIGURE 5.
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*¥% SCENTOGRAPH OPERATING PARAMETERS ~ SECONDARY SCREEN

17-
18-
19-
28-
21-
22-
23-
g4-
£9=

Final teuperature ( 39 - 186 °C) ... 88
Temperature Program Duration in seconds

Display Maanification e

~Time Weight Average (g-off, 1 - 24) ... OFF
Column Pressure in PSl's . 8
Enable alarm { B=off, 1=on ) .., QFF
Enable External Purge ( B-off, 1-368) ... OFF
Compound database name o Cwaa 375PLGGGE
Compound database entmy (1L~ 144d) ... 1
Compound Name « « + BENZENE
Compound Retention Time at Standard Condition S 14

COMPOUND DATABASE ENTRY

FIGURE 6.
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Conpound entry 1 BENZENME - 46
Compound entry 2 TOLEUNE g8
Compound entry 3 M-XYLENE 132
Conpound entry 4: 2]
Compound entry 5: B
Compound entry 6: B
Compound entry 7 2
Compound entry 8 4
Compound entry 9 2]
Compound entry 18: 8
Compound entry 11° B
Compound entry 12: B
Compound entry 13: a8
Compound entry 14: B8
Compound entru 15: a
Compound entry 16: 8
Compound entry 17: 2]
Compound entry 18° 8
Compound entry 19: 2]
Conpound entry 28: (2]

Press <esc> to quit>;, any other key to continue...

VIEWING ENTRIES IN COMPOUND DATABASE

FIGURE 7.

78



#6% SCENTOGRAPH 1.4l UTILITY MEMI 6/29/%9

SET SYSTEM DEFAULTS ., . .. .. .1
DUMB TERMIMAL . » . . v v o o 0 2
SHOM TEMPERATURE . . . . . . . . . 3
RESET ALARM ., v v v vv s v a0
BACKk UF 1HACES 10 HARD DISKR .« v 9
QUITTODOS . . .. o v v v v o 3

UTILITY MENU SCREEN

ENTER FINCTEONS. ... ?
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%%§ CENTOGRAPH SET SYSTEM DEFAULTS

{-Data Digk - T )
2-finalysis Peak RT tolepance PCT (1,84 ... 3
3 Anal 0g Data Frow File or COM port (F,{ or 2) ... !
d-Noise threshold ("{,.4993) ... 368
3-Print peak (G=no,l-alarml,Zzalars2,3: bath,4:all) @

ENTER FIELD TC¢ BE UPDATED?

SYSTEM DEFAULTS ENTRY SCREEN

FIGURE 9.

80



FIGURE 10.
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#+% CHROMATOGRAPH REUIEM

NAME: BTX COLUMN | 2SP2100
IRACE 29 COLUMM PRESSURE. 28
BETECTOR' QLD
TENPERATORE :
CALIBRATION TRACE OF : gg?ﬁyz Ilnz:s1 )
BENZENE DURATION: 18 Minutes
TOLUENE
M=XYLENE

|
I

ANALYSIS TRACE - VISUAL COMPARISON WITH CALIBRATION TRACE

FIGURE 11.
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¥ CHRUHRTUGRQPH REUIEU PRESS ? FOR HE%{ Hﬁesc} T0 EXIT

NAME . 2 ICA 3/45P2198
PPER TRACE #§ BS é9 a4 Jul 11,99 86:33 COLUMN PRESSURE: 28
LDNER TRACE #58 199.90% DETECTOR: AlID
IEMPERRTURE 56 88 , 9 Secs
SAMPLE TIMEIS
DISPLAY: 3]
DURATION: 19 Minutes

N

{:j“k

AREX TO BE MAGNIFIED DURING CHROMATOGRAPH REVIEW

FIGURE 14.
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¥ CHRDHHIQGRQPH REUIEH 4 PRESS ? FOR HELP, {esc) TQ
™ NAME: 1,1,2 COLOMN: 348
PRER TRACEL #i85° 29. 22/ Jul 11,98 86:33 COLUMN PRESSUR

OMER TRACE #98 108.8 DETECTOR: Al

TEMPERATURE: 3

| SAMPLE TIME:S
DISPLAY. 1

DURATION: 10

—~

MAGNIFIED AREA AFTER DISPLAY MANIPULATION
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*XE LHRUHRTUhRﬁPH R

NAME :
UPPER TRACE 8251
LOKER TRACL #2008 18

—

> o

REVIE
2. 78
a.80/

0 EXIT
MN: 34SP21098
UHN PRESSURE a8
CTOR: _ AID
ERATURE: 38-89 ,

099
Minutes

{esc}

Mg

B Secs

INITIAL SCREEN WHEN USING FIT FUNCTION

ENTER CALIBRATION PEAK TO COMPARE LIBRARY DATA WITH

FIGURE 18-3.
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#%% CHROMATOGRAPH REVIEW
NAME: ]

UPPER TRACE #2351
LOWER TRACE #2509 184, BB/

7 =

2.79%4 Jul 17,90 84:39

EAK TO0_COMPGUND HQTQB
F_CALIBRATION PEAKS:

PRESS ? FOR H

N
P

PEAK #1 BENZENE
EAK #1 TOLUENE

FIGURE 18

86
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*¥#% CHROMATOGRAPH REUIEM PRESS ? FOR HELP, {psc) TO EXIT
NQME COLOMN: 34ar21e9
UPPER TRACE 8251 5. 787 Jul 17,98 94:38 COLUMN PRESSURE: 28
LOWER TRQCE $258 109.08 DETECTOR:  AID
TEMPERATURE: 58-88 ,
== FIT PEAK TO COMPOUND DATABASE ===
NARLS OF CALIBRATION PEAKS: .288
1) BENZENE , Minutes
2) TOLUENE l
d) M-XYLENE
CALIBRATION PEAK #1 BENZENE
ANALYSIS PEAK #2 UNKNOWN
0-XYLENE I

R
TUJ\

ess {esc) to quit, any key for next peak~

N

FIT FUNCTION MATCHES UNKNOWN PEAK WITH LIBRARY DATA

FIGURE 18-C.
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¥ OJRUHﬁgg%RﬁPH REVIEW PRESS ? FOR HELY, {psc) TO EXIT

L L, H EL NN I ¥ 'R FF I ==L P 2% Lsftad

UPPER TRACE $251 5.798% Jul 17,98 84:38
LOMER TRACE #2528 108.80Y
PEAKY NAME RT  4REA

1 TOLUENE 84 3681 - 2.87 PPB
& U-XYLENE+ 208 394792 = 277.87 PPB

||

- PN

BIVANEAY

PEAK IDENTIFIED BY FIT FUNCTION IS LABELED WITH '+'

FIGURE 18-D.
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M. PREPARING DATA AND PROGRAM DISKETTES

Y

FORMAT NEW DISKS:

Every data disk and progran disk must be formatted priocr to
its use in the SCENTOGRAPH P.C.

TO FCRMAT:

STEP I: PRESS '7' (ENTER) while in the OPERATION MENU to
access the UTILITY MENU.

STEP II: PRESS '9' (ENTER) while in the UTILITY MENU to Quit
to DOS.

STEP III: At the A:> type FORMAT B: Follow PC Monitor prompts.

the message "Format Com-

STEP IV: When the disk is formatted the messa g
plete" will appear. Disk is now ready for use as a data disk

"B: Il.

ERASE USED DISKS

To erase used disks proceed as follows:

STEP I: PRESS '7' (ENTER) while in the OPERATION MENU to
access the UTILITY MENU.

STEP II: PRESS *é6' (ENTER) while in the UTILIT
to DOS.

STEP III: At the A> type "B:" (ENTER)

STEP IV. At the B> type "DEL #*.LOG" <ENTER> followed by "DEL
* ,IDX" <ENTER>.

STEP V. When the P.C. monitor displays B> type "A:" <ENTER>.

Disk is now erased and may be used again.
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COPY DISKS

To copy a data disk or the program disk to another disk,

proceed as foilows:

STEP I: PRESS '7' (ENTER) while in OPERATION MENU to access

STEP II: PRESS '6' (ENTER) in UTILITY MENU to Guit to DOS.
STEP IV: At the prompt A>, type
(i) "DISRCOPY A: B:" <ENTER> if you wish to copy the "A" Disk

OR
(ii) "DISRCOPY B: A:" <ENTER> to copy the "B" Disk.

Follow prompts on P.C. menitor to copy'disk.

NOTE: THEE DISKCOPY UTILITY WILL AUTOMATICALLY FORMAT A NEW

A P W
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APPENDIX A
RECHARGING INTERNAL GAS CYLINDERS - CARRIER GAS
When recharging the SCENTOGRAPH Internal Carrier Gas Cylinder,

the folloewing steps should be chserved.

1) Connect the Gas Cylinder Adaptor (Sentex Part #S80GCA or
equivalent) to the External Carrier Gas Cylinder. The carrier
gas must be HP quality or better. (HP Argon is used for AID
and ECD operation. HP Helium is used for ECD, PID and TCD
cperation.)

2) Turn the SCENTOGRAPH cCarrier gas valve (located on the
back of the SCENTOGRAPH) off. Ensure that the purge valve on
the Gas Cylinder Adaptor is off and the Carrier gas external
bottle is off.

3) Attach the 1/8" copper fill tubing (supplied by SENTEX in
the Start-up Kit) to the Gas Cylinder Adaptor and the SCENTO-
GRAPH Carrier gas inlet fitting (on the rear of the SCENTO-
GRAPH). The large fitting will push into the gquick connect
fitting on the Gas Cylinder Adaptor. The small fitting is

inserted into the SCENTOGRAPH quick connect by holding the

collar back on the quick connect and inserting the fitting.

Y

Ti+h +ha FiEdin
e b e

~r
¥ ok Vwrdd LoF ¥ A iy

both ends of the fill line to ensure that .all fittings are

tightly connected.
4) Open the SCENTOGRAPH carrier gas valve. Observe the

pressure registered on the Carrier Gas Pressure Gauge. Close

the SCENTOGRAPH Carrier gas valve.
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5) Open the Gas Cylinder Adaptor purge valve and allow the
line to purge. Close the purge valve.

6) Open the External bottle valve and observe the pressure
reading indicated on the Gas Cylinder Adaptor pressure gauge.
Close the External bottle valve and purge the line.

7) If the external bottle pressure is greater than the SCEN-
TOGRAPH internal bottle pressure, continue with the fill
procedure. If the pressure 1s less in the external bottle,
exchange the external bottle with a full bottle.

a3 lOpen the external bottle, and the SCENTQGRAPH Carr
valve.

9) Wait for the pressure to equalize, then shut both valves.
10) Open the purge valve to purge the f£ill line. Remove the
£ill line and open the SCENTOGRAPH Carrier gas valve to resume
operation with the SCENTOGRAPH.

NOTE: THE SAME PROCEDURE IS FOLLOWED TO FILIL, THE CALIBRATION
TANK WITH THE EXCEPTION THAT: CALIBRATION GAS IS USED, AND
THE FILL LINE IS ATTACHED TO THE CALIBRATION PORT ON THE

SCENTOGRAPE. PUTTING CALIBRATION GAS IN THE CARRIER PORT WILL

CONTAMINATE THE SYSTEM.
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APPENDIX B
CALIBRATION FROM EXTERNAL CALIBRATION CYLINDER

1) For high pressure external calibration cylinders, a regu-
lator (such as SENTEX Calibration GCA# CALSC-04) should be
attached to the cylinder.

2) Make sure the external cylinder is shut off, the purge
valve on the external regulator is shut off and the Calibra-
tion valve on the back of the SCENTOGRAPH is shut off.

3) Attach the copper fill tubing toc the external regulator

and the SCENTOGRAPH calibration inlet port.

IMPORTANT: DO NOT ATTACHED CALIBRATION GAS TO SCENTOGRAPH

CARRIER PORT. THIS WILL CAUSE CONTAMINATION, REQUIRING FACTO-

RY REPAIR.

SCENTOGRAPH calibration gas pressure gauge will indicate the
calibration gas pressuré entering the SCENTOGRAPH. NOTE:
THIS SHOULD BE GREATER THAN 200 PSI.

5) Check the Calibration Gas Flow adjustment.

6) The SCENTOGRAPH is now ready to calibrate from the exter-

nal calibration cylinder.
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APPENDIX B

CALIBRATION FROM EXTERNAL CALIBRATION SAMPLE BAG

1) Turn off the SCENTOGRAPH Calibration value located on tne
back of the unit.

2) Turn off the SCENTOGRAPH Calibration regulator. This is
done by opening the cover and turning the Calibration regula-
tor adjustment screw counterclockwise until it is loose. The
Calibration regulator is on the left-hand side of the SCENTO-
GRAPH, to the 1left of the Carrier gas regulator.

3) Run several calibrations until the Calibration Pressure
Gauge 7reads zeroc (0).

4) Attach the external calibration sample bag, filled with
calibration gas, to the Calibration port located on the right-
hand side of the SCENTOGRAPH. The bag is attached to the port
using the supplied Teflon tubing and. Teflon connector.

5) When a calibration is run, the SCENTOGRAPH will take the

sample from the external sample bag.
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APPENDIX B
ADJUSTMENT OF CALIBRATION GAS PRESSURE

1) The Calibration gas pressure can be adjusted when either
the internal calibration gas cylinder is turned on cor an
external gas cylinder is attached to the SCENTOGRAPH and
turned on. The Calibration Gas Pressure Gauge must indicate
at least 200 PSI to properly adjust the Calibration gas pres-
sure.

2) While the SCENTOGRAPH is sampling in the calibration mode,

adjust the Calibration Gas Regulator (with the supplied Allen

Key) until a slight positive pressure is felt at the Calibra-

og



APPENDIX C

SWITCHING BETWEEN AID AND ECD DETECTORS
1) Turn +the SCENTOGRAFPH off.
2) Adjust the eight (8) dipswitches as follcws:
(Dipswitches lccated on the SCENTOGRAPE Main Board)
Switch 1 2 3 4 5 6 7 8
AID Mode aN ON ON ON OFF ON OFF OFF
ECD Mode OFF OFF ON OFF ON OFF ON ON
3) oOn the Hi-Voltage Board, insert <Pl> connector in the
proper orientation for the desired mode of cperation.
AID Mode: Base plate and connector in matching directicns.
ECD Mode: Base plate and connector in opposing directions.
4) The Resistance Plug <P4> on the Hi-Voltage board must
correspond with the desired mode of
AID Mcde: Either 512K or 1M plug
ECD Mode: 22M plug
S) Electronic gain (adjusted by R2 on the Hi-Voltage Board)
must be set as follows:
AID Mode: Between 0.2 and 0.5 volts
ECD Mode: Between 0.4 and 0.6 volts

6) Start SCENTOGRAPH. For AID operation SCENTOGRAPH can be

used immediately. ECD operation requires a minimum of four
(4) hours to stabilize the detector prior to operation.
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APPENDIX D

DETECTOR GAIN ADJUSTMENT

The detector gain of the SCENTOGRAPH is pre-adjusted for ppm

levels cf aromatic hydrocarpkens. To change the gain of the
detector signal, turn the potentiometer located on the Hi-

Voltage Board R-2. Measure voltage on Pin 3 of CX1l0 on the
main board of the SCENTOGRAPH. Voltage should not exceed 1.0
volt for AID (normal range is between .2 to .5 volts) as a

steady baseline voltage. See Figure 19.
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APPENDIX E

PRINTING THE CCOMPUTER DISPLAY

The computer is eguipped with a printer parallel cutput, which

can be connected to most printers using a Centronics connec-

tor.

TO PRINT THE SCREEN:

1.

Connect the computer

Turn on the compute

Turn on the printer.

Print any display by

puter,

to the printer.

depressing: SHEIFT and PRINT.
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APPENDIX F
OPERATION OF THE COMPUTER WHEN DISCONNECTED

FROM THE SCENTOGRAPH

{

In this mode, the computer
Operation Summary only.

TO DETACH THE CCOMPUTER:

l. Turn the SCENTOGRAPH off.
2. Release the two screws holding the computer.

3, Disconnect the computer charge: and RS-232 connector.

TO OPERATE THE CCOMPUTER:

1. Turn the computer on.
2. Wait for Operation Menu to appear.

3. Recall and manipulate data as directed.
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APPENDIX G

OPERATING PROCEDURES FOR SCENTOGRAPH
PURGE AND TRAP SYSTEM

The SCENTOGRAPH PURGE AND TRAP SYSTEM is a fully computerized
sampling system that automates the necessary steps required
for purge and trap analysis and water samples. The operator
attaches the tubing and electrical connections, sets the purge
option on, and fills the calibration and analysis cups with
water samples. A series of three automated calibrations and
analyses are taken with the average result of the analysis
used for the sample concentration. All results and conditions
are stored on floppy disk for later recall and review.

ATTACHMENT OF PURGE AND TRAP TO THE SCENTOGRAFH PURGE LINE

The PURGE AND TRAP unit uses an inert purge gas that is sup-
plied from the SCENTOGRAPH. The Teflon line with a male
guick-connect fitting at each end is used to supply the PURGE
AND TRAP with purge gas from the SCENTOGRAPH. ©One end of the
purge line is connected to the female quick-connect fitting on
the back right-hand side of the SCENTOGRAPH. The other end of
the purge line is connected to the lower quick-connect fitting

on the PURGE AND TRAP unit.
CALIBRATION LINE

The calibration line is a Teflon line with a male gquick-con-
nect fitting on one end and a 1/8 swagelock fitting on the
other end. The swagelock is attached to the calibration port
on the SCENTOGRAPH and the male guick-connect is fitted to the
upper female guick~connect on the PURGE AND TRAP unit.

ANALYSIS LINE

l-i}na with a male miicrk-cAannact

. :
r FERER V- N Aaf1 v
LGL b Y’ e S T aha b deh Rl A ol e \1“4—!—041— e M & A A & e e wr

14

fitting on one end and a 1/8 swagelock fitting on the other
end. The swagelock fitting 1s attached to the analysis port
and the male quick-connect end is fitted to the middle female
quick-connect fitting on the PURGE AND TRAP unit.

ELECTRICAL CONNECTION

The electrical connector cable is plugged into the six-plug
antlat am +tha richt-hand cide of the SCENTOLRADH and the side

M b e T e WAl eldlTe de deig el baTRL A A E e T a—

of the PURGE AND TRAP unit. The cable can be plugged in
either direction.

NOTE: OPERATION OF THE PURGE AND TRAP REQUIRES THE INTERNAL

SAMPLE PUMP SUCTION LINE TO BE DISCONNECTED FOR PROPER OFPERA-
TION.
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APPENDIX H

1 PPM & 1 PPB (%vol/%vol) Solutions
MAKING CALIBRATICN STANDARDS FOR PURGE AND TRAP
ITEMS REQUIRED TC MAKE STANDARDS

Pure distilled water

Pure samples of calibration liquid
2-1 liter stoppered volumetric flasks
1-10 ml. syrlnge for 11qu1ds

T=1M" wm1
=40 i, VU.LLLJ.I.I: I-L &\- HJ..P:\-

1-50 ml. stoppered velumetric flask

Check purity of distilled water by analysis with the SCENTO-
GRAPH and PURGE AND TRAP. If water contains large peaks cor
numerous small peaks, boil and retest.

1) Pour approximately 25 ml. of distilled water into the 50
ml. volumetric flask.

2) Draw 5-6 ul. of pure calibration liquid inteoc the 10 ul.
syringe and inject into a waste container for calibration lig-
uids. Repeat this process 4 or 5 times to clean the syringe.

3) Draw 7-8 ul. of purge calibration liguid into the 10 ul.
syringe and eject all but 5 ul. from the syringe.

4) Inject the 5 ul. sample into the water into the 50 ml.
volumetric flask. Inject the sample under the water surface
to avoid any sample evaporating into the air. Fill the 50 ml.
volumetric flask to the indicator line. MARK THIS AS A 100
PPM STANDARD SOLUTICN.

5) Pour approximately 500 mi. of distiiled water into the 1
liter volumetric flask.

6) Withdraw 10 ml. of the 100 ppm solution from the volumet-
ric flask and transfer into the 1 liter volumetric flask.
Continue to fill the 1 liter volumetric flask to the indicater

mark with distilled water.

7) Stopper the volumetric flask and shade by inverting for

- om W e T iy - . - FAFTIR LT R TR Falaubah s ol ol ety

one minute. LABEL THIS SOLUTION AS A 1 PPM STANDARD SCLUTION.

104



APPENDIX H

MAKING CALIBRATION STANDARDS FOR PURGE AND TRAP (continued)

1) Pour approximately 3500 ml. of distilled water into the
secend clean 1 liter volumetric flask. Transfer 1 ml. of the
1l ppm solution into the second velumetric flask with the 1C

ml. pipet.

2) Fill the second volumetric flask with distilled water to
the 1 liter indicator mark. Stopper the volumetric flask and
invert several times to mix. LABEL THIS SOLUTION AS A 1 PPM
STANDARD SOLUTION.

When using calibration soluticens with the SCENTOGRAPH PURGE
AND TRAP SYSTEM:

1) The solutions should remain stable for several days if re-
frigerated.

2) The calibration solution used in the PURGE AND TRAP must
be changed with each new analysis solution.

i0s



APPENDIX I
USE OF SCENTOGRAPH INJECTION PORT

Direct ringe injectiens of beth gaseocus and liguid sam
can be a omplished on a SCENTOGRAPH fitted with the OPTI

heated injection pert.

sV las
cc NAL

To perform direct syringe injection of samples, go to the
OPERATING PARAMETERS MENU and change the appropriate settings
for direct syringe injection. The SAMPLE TIME parameter
(parameter 2) is set to zero. Setting the SAMPLE TIME to O,
prevents the sample pump from operating during the syringe
injection. When zero ('0') is entered for the sample time
parameter, the delay time and desorbtion time are automatical-
ly set to zero (parameters 3 and 4) and "INJECTION" is dis-
played on the menu after parameter 2. These parameters must

be set to zero and remain zero when performing syringe injec-

is5.

ﬂ

ic

s

NOTE : SAMPLE TIME, DELAY TIME AND DESORBTION TIME MUST BE SET
TO 0 FOR SYRINGE INJECTIONS.

FOR GAS SAMPLES a volume up to.2 cc (cubic centimeters) can be
injected. A gas tight syringe should be used for handling the
samples. The syringe needle should be 22 - 26 gauge with
either a 22° bevel point or a side port tip. The volume to be

I Rl Vel -V e Aararndant ~rm Saa camrmla ~mrmarndead d e MY T g oAby
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the sample concentration, the smaller the sample injection
volume must be to aveoid overloading the detector. For sample
concentrations between 500 and 5000 PPM, a sample size of 0.5
cc or less should be used. If sample concentration is unknown,
start with a smaller size injection and increase injection
volume to gain analysis sensitivity. For the lower PPM range
(1 - 10 PPM) an injection size of 1 cc can be used. PPB analy-
sis of gas samples would require a sample injection of up to 2

cc. Gas sample 1n1nﬂ+1nnq will produce an lnﬂnr+1nn peak which

N = - ramwiiw W e - S e

could cause a large trailing peak on the screen. Thls can be
eliminated by increasing the inhibit time past the end of the
initial injection peak.

FOR LIQUID SAMPLES the sample size is much less than that used
for a gas sample injection. The SCENTOGRAPH is capable of
.handling 2ul1 (micro liter) injections and .less dependent on
the sample concentration when injecting liquids. The syringe
should be a 1 to 10 pl capacity syringe and have a 22 to 26
gauge needle with either a 22° bevel point or a side point
tip. For samples with high concentrations, the injection
volume should be decreased (less than 1 pl) with an increase
in sanmple concentration. For lower concentration samples, the
injection size can be increased to a maximum of 2 ul.
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USE QF SCENTOGRAPH INJECTION PORT
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CONTAMINATE THE INJECTION PORT

NOTE: DO NOT INJECT MORE THAN kL OF LIQUID SAMPLE INTO THE
5 Z AND

For either gas or ligquid samples, the injection technigue is
similar. Enter (4) to perform a calibration injection or (3)
to inject an unknown sample. The SCENTOGRAPH screen will
display the trace information similar to an automated sample.
A message "PRESS ENTER ~ INJECT" will appear in the upper
rlghthand corner. A sample is drawn into the syrlnge, excess
air is hn'r"rrnﬂ from the cyv-'sngn and the wvolume is .-.:Aﬂnc:-i-ed for
the appropriate size injection. Once the ENTER key is pressed,
immediately guide the syringe needle into the injection port,
pushing through the septa and inject the sample. The syringe
is then quickly removed from the injection port. It is impor-
tant that the technique of pressing the ENTER key followed by
the syringe injection be conducted rapidly with the same
technique followed consistently to insure repeatable results.

NOTE: ACCURACY IN RESULTS WHEN PERFORMING DIRECT INJECTIONS

ARE DEPENDENT ON THE OPERATORS INJECTION TECHNIQUE.

When ready to resume sampling with the internal sample pump,
the SAMPLE TIME, DELAY TIME and DESORBTION TIME must be reset
to the appropriate values. If a preconcentrator is used the
DELAY TIME should be set to a minimum value of 0.5 seconds and
the DESORBTION TIME set to 4 seconds. If a sample locp is
used, both DELAY and DESORBTION parameters are set to 0 sec-

onds.

NOTE : WHEN RESUMING USE OQOF THE INTERNAL PRECONCENTRATOR OR
THE INTERNAL SAMPLE LOOP, THE SAMPLE TIME, DELAY TIME AND
DESORBTION TIME PARAMETERS MUST BE SET TO THE APPROPRIATE
VALUES.

After the parameters are properly set, the SCENTOGRAPH is
ready to operate. Since the parameters have been changed, the
SCENTOGRAPH will require a calibration prior to performing
sample analysis.
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TEST PROCEDURE FOR CHECKING OPERATION OF SCENTOGRAPH

=
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operating problens, many cf the test results Wlll be requlre
to correct problems in the coperation of the SCENTOGRAPH.

Tools regquired for checking SCENTOGRAPH:

1. Small screwdriver.

2. 7/16 inch open end wrench

3. 5/16 inch open end wrench

4. Voltmeter that reads 0.0l volts to 300 volts DC.
5. 1/8 inch cap fitting supplied in start-up kit.
6. 5/32 inch Allen Key supplied in start-up kit.
7. Bottle of SNOOF for leak checks.

8 Flowmeter

NOTE: USE ONLY HP GRADE CARRIER GasS.
FOR THE AID, USE EP ARGON.
FOR THE ECD, HP ARGON OR HP HELIUM MAY BE USED.
FOR THE PID AND TCD, USE ONLY HP HELIUM.

NOTE: WHEN THE SCENTOGRAPH IS EQUIPPED WITH A PRESSURE SWITCH,
COLUMN PRESSURE MUET BE AT LEAST 8 PSI TO ACTIVATE TEE SCENTO-
GRAPH. ‘

TEST EPROCEDURE

l) CHECK CARRIER GAS
Observe that there is a minimum of 200 PSI carrier gas pres-
sure. If the carrier gas pressure 1s less than 200 PSI,

refill the carrier gas.

}) CHECK CALIBRATION GAS
h

arlr +he rcalihration oas nrassurs, Pro

Ak AN L e T S R o S r-. ———— m.

CENTOGRAPH requires a minimum of 100
pressure for internal calibrations.

r op neration of the

2
C =3
S SI allbratlon gas

P
P

3) CHECK FOR LEAKS

Turn carrier gas off. Remove column and block the inlet
bulkhead connector with a cap fitting. Turn carrier gas on.
Adjust the carrier gas regulator with the supplied Allen Key

to obtain a column pressure of 30 PSI. Turn the regulator
adjustment counterclockwise until the allen screw is loose in

-t d W e e ma A e e e Y e 2 [ S99 3 SO B =11 2L 22 S

the regulator. Check the column pressure. Wait five minutes
and recheck the column pressure. A pressure drop indicates a
leak in the system. Check all of the fittings between the
regulator and the column with SNOOP. Once the leak has been
fixed, turn the carrier gas off, remove the cap fitting and
replace the column. Turn the carrier gas on and check the

column fitting for leaks.
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4) CHECK RS-232 CONNECTION
Ensure that the RS5-232 connector is firmly attached to the

COMM 1 port of the computer.

5} CHECKX THE MAIN BOARD FUSES AND BATTERY VOLTAGE

With the SCENTOGRAPH off and the battery charger disconnected,
check the voltage on both ends of fuses Fl, Fz2, and F3.
Attach the ground of the voltmeter to any copper tubing in the
SCENTOGRAPH and use the probe of the meter to test the volt-
ages. Readings should be the same at both ends (see Check-
list). 1If there is no voltage on any of the fuses, check the
fuse in the on-line fuse holder under the left side of the
main circuit board.

6) CHECK CHARGER VOLTAGE
i

Chaml #ho wraldeEoean o~mammes =y 1a o~ - LR R ot h] e T an e rra de e 4
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charger plugged into a 110 volt supply The reading should be
between 14 and 15 veolts. If there is neo reading replace the
fuse in the charger and recheck the voltage.

7} CHECK MAIN CIRCUIT BOARD VOLTAGES

With the SCENTOGRAPH off and the charger disconnected, measure
the voltage on the outer shell of Q8. Measure the voltage on
the outer shell of Q3.

BATTERY AND MAIN BOARD VOLTAGES
(Refer to Figure 21 for location of test points)
SCENTOGRAPH off and charger disconnected -

Fl + 11.5 - 12.5 velts
F2 : 11.6 - 12.5 volts
F3 l1l.6 - 12.5 volts
Q8 11.6 - 12.5 veolts

03 ; 3.9 - 5.2 volts
Battery Charger : 14 = 15 volts

8) CHECK OPERATING VOLTAGES

Connect the battery charger to the SCENTOGRAPH and turn the
SCENTOGRAPH on. Observe that communications between the
SCENTOGRAPH and the computer have been established (displayed
on the screen). From the Main Menu, go to the Utility Menu
(Press "7"), choose option (Press "1") SET SYSTEM DEFAULTS.
Observe that the ANALOG DATA is set to 1 (IF NOT 1 - PRESS
<ENTER>, PRESS "9" AND <ENTER>. At the DOS PROMPT (A:\>),
type "SNX 1" and PRESS <ENTER>. Press <ENTER> to return to
the Utility Menu, Press "9" and <ENTER> to return to DOS. At
the DOS prompt, (A:\>), type "SNX X" and Press <ENTER>. This

will adjust the program speed parameter and restart the pro-
gram.
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8) CHECK OPERATING VOLTAGES (continued)

When ccmpleted, shut the SCENTOGRAPH off for two minutes and
restart the instrument. When communicaticns are established
and the SCENTOGRAPH Operating Menu appears, move the computer
to the side so that voltages on the main board may be checked.
Check voltages at the fcllowing lccations:

(Refer to Figﬁre 21 for location of test points)
SCENTOGRAPH on and charger connected.

Fl : +11.6 - 14.5 - main board
F2 : +11.6 - 14.5 - main board
F3 : +11.6 - 14.5 - main board
U7 socket pin 1 : + 4.8 to +5.2 - main board
Q7 pin 3 : + 4.8 to +5.2 - main board
U20 pin 4 : +14.7 to +15.3 - main board
U20 pin 11: -14.7 to -15.3 - main board
P3 pin 1 : + 4.8 to +5.2 - hi-voltage board
P3 pin 3 ¢+ + 7.8 to +8.2 - hi-veltage board
Pl pin 3 : over 150 volts - hi-voltage board

9) CHECK OPERATING PARAMETERS
The following operating parameters are standard parameters for
testing the operation of the SCENTOGRAPH:

NOTE: ©PARAMETERS LISTED FOR A 6' SP1l000 COLUMN, BTX CALIBRA-
TION GAS, BATTERY CHARGER PLUGGED IN, CARRIER GAS AND CALIBRA-
TION GAS TURNED ON AND COLUMN PRESSURE SET TO 28 PSI.

NOATE » O NOT CORBEPAOAR ADEFRATIAON OF INIT IISTNGS SYRTNCE TNTECTTON.
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CPERATING PARAMETERS {INITIAL SCREEN)

Sample Time * : 10 sec

Delay Time * : 0.5 sec

Desorbtion Time =* : 4.0 sec

Inhibit Tinme : 30 sec

Oven Temperature : 80 deg. C.

Chart Time ¢ 10 min

Analysis per Calibration : 99

Autoanalysis Time : 0 {(Manual)

Backflush Option : 0 (Off)

Number of Peaks : 3

peak number s 1 2 3
compound : BENZENE TCLUENE XYLENE
calibration range :  ppm ppm ppr
calibration concentration : 1.40 1.40 1.40
alarm level : 2,00 2.00 2.00
second alarm level : 5.00 5.00 5.00
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* Parameter settings for Sample Time, Delay Time and Desorb-
tion Time are for a SCENTOGRAPH sauinmrmed with a nmreconcentra-

ol B T R R Y Wiy Ay o o J R b bt R R

tor. For SCENTCGRAPH eqguipped with a SAMPLE LOOP Parameters
are:

Sample Time : 5 sec
Delay Time i 0 sec
Desorbtion Tinme ¢ 0 sec

Other parameters remain the same.

QPERATING PARAMETERS - SECONDARY SCREEN

Final Temperature : 80 deyg. C.
Temperature Program Duraticn 1 0 sec
Display Magnification : 1.00

Time Weighted Average : 0 hrs
Enable Alarm : 0 (Off)
Enable External Purge c (Off)

SYSTEM DEFAULTS (found on UTILITY MENU)

Data Disk : B (for 2 disk drive computer)
C (for hard drive computer)

Analysis PeakK RT Tolerance : 3

Analog Data ¢ 1

Noise Threshold : 300

Print Peak : 0

Changing the STANDARD PARAMETERS will affect the operation of
the SCENTOGRAPH. Operating Parameters are not changed for
various analysis. If the SCENTOGRAPH does not function prop-

erly, reset the Parameters to the standard values and operate
ElaT=) QC‘E’Man‘Dn j=14)

l10) CHECK AID/ECD SETTINGS
Dipswitch settings are as follows:
(Dipswitch is U211 on Figure 21)

AID MODE ECD MQDE
Switch 1 on off
Switch 2 on off
Switch 2 on : on
Switch 4 on off
Switch 5 off on
Switch 6 on off
Switch 7 off on
Switch 8 of £ on
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Voltage polarity is set by the orientation of PL on the Hi-
Voltage Board. Feor AID operaticn, the connectcr Pl is insert-
ed matching the position indicated by the ccnnector base Zor
Pl. For ECD cperaticon, PL is inserted backwards onto the
connector base.

1l) CHECK ELECTRONIC GAIN AND HI-VOLTAGE BOARD OQOPERATION

AID Mode 1: 0.2 volts
ECD Mocde : 0.6 wvolts

P I Y [P ey e T
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the Hi-Voltage board. The wvoltage is measured at pin 3 of
CX10 on the main board. Check the wvoltage drop by pulling
connector Pl from the Hi-Voltage board while measuring pin 3
on CX10, the reading shculd drop to 0.

12) CHECK THE FILAMENT VOLTAGE
The filament voltage is checked by measuring the voltage
during the "HEAT FILAMENT" cycle for which a calibration cr

P
analysis cycle has to be activated. The voltage is measured

at CX7 pin 3. For a TENAX packed preconcentrator, the voltage
should be set to 2.90 volts. TFor a CARBOSIEVE packed precon-
centrator, the voltage is set to 7 volts (the filament should
barely glow red during the heating cycle). The voltage is
adjusted by potentiometer Pl on the main board. Any adjust-
ments to the voltage can only be measured during the heating
cycle. Improper voltage settings may damage the preconcentra-
tor packing.

2.9 volts
7.0 volts

FILAMENT VOLTAGE: TENAX
CARBQOSIEVE

13) CHECK SAMPLING FLOW RATE

Check the flow rate of the pump by attaching the ocutput of a
flowmeter to the analysis port. Run an analysis. During the
sampling cycle, check the flow rate indicated on the flowme-
ter. The flow rate should be between 60 and 80 milliliters
per minute.

14) CHECK FOR LEAKING VALVES

TEST 1
Check for leaking valves by disconnecting the preconcentrator
Teflon tube from the sample pump tygon tube. Use SKGOGOP to

check for any bubbles coming from the Teflon tube. Bubbles
indicate a leaking valve. The same procedure should be per-
formed while the SCENTOGRAPH is in the sampling cycle (MAKE
SURE THE PUMP IS DISCONNECTED}.

112
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TEST 2

Check for leaking valves by disconnecting the sample inlet
tube from the preconcentrator (Teflon tubing running from the
preconcentrator %o the 3-way callibration valve or purge delay

valve) . Attach a length of tubing to the preconcentrator
inlet port and check as in Test 1. Any bubbles coming from
the tube indicate a leaking valve. (NOTE: WHEN TESTING

DURING A SAMPLING CYCLE, THERE WILL BE BUBBLES GENERATED
DURING THE DELAY TIME).
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9.8 Qperztion of Gas Chromatogragh

and Limitations

10.

Ensure

Ensure

o not

Ensure
result

Do not

Compressed gas cylinders (for carrier and calibration gasses)
shall be securely fixed to prevent falling or rolling.

Safety glasses shall be worn when working with cylinders (see
EG4G Idaho Safety Manual, Section 9.3.5, Compressed Gas Safety).

Excess vapor from gas standard preparation shall be vented

adequate amount calibration gaé (>700 psi}.
adequate amount carrier gas (>1000 psti).

exceed 1800 psi on internal gas bottles.

internal gas bottles do not go below 200 psi.

in damage to system.

remove the cover on the detector housing.

through a hood or other appropriate exhaust system.

The gas chromatograph will be used in a well ventilated area.
The exhaust from the column and the detector housing shall be
vented to a vapor hood or appropriate exhaust system.

Analyze sample with concentrations of analytes within the

calibration range of the single point calibration.

022
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ISSUE NO. 022

11. Dilute high concentrations samples to the range of the
calibration point.

Set-up of Gas_Chromatograph (GC)
Fi11 internal gas bottles

1. Connect carrier gas quick disconnect to the "Carrier™ port on

rear of GC.
2. Open "Carrier" valve on rear of GC.

H

3. Open valve on top of carrier gas cylinder Tocated in North
airlock. Monitor gauge on regulator. Do not let it exceed 1800
psi.

4. Close "Carrier" valve on rear of GC.

5. Clese valve on carrier gas cylinder.

6. Bleed off pressure at bieed off valve on carrier gas cylinder.

7. Disconnect at carrier gas quick disconnect on rear of GC.

8. Repeat Steps 1 through 7 using calibration gas cylinder to
calibration port on rear of GC. '

Ensure both valves on rear of GC are open (when vaive handles are in
horizontal position).

Ensure Computer Battery Charger GC is plugged into rear of GC at
proper place.
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ISSUE NO. 022

Ensure GC Battery Charger is pluggad into rear of GC at prooper place.

NOTE: Steps C and D cannot be interchanged because they are
different type plugs.

Start the Gas Chromatodaraph System

NOTE: The GC system is comprised of the GC, the controlling PC,
and an external pumping station. For reference, see the
Operator’s Mznual for Scentograph and Scentoscan.

a. Open the carrier gas (argon) valve and the calibration gas
(mixture of gases) valve located on the back panel. Verify that
both gas cylinders are full by inspecting the pressure gauges
when the vaives are opened. Maximum pressure for each is 1800
psi. If pressures are below 300 psi, fill the internal
cylinders from the bottles suppliied, as specified in the

_____ 1" £ Crmmpmho mnm b - - -
T

e - ol - o .
or Scentograph and Scentoscan.

b. Ensure the column pressure gauge, is reading <20-30 psig.

NOTE: After turning both gas bottles on, wait five minutes before
continuing.

¢. Turn on the GC by releasing the two spring screws on the top
cover, lifting the cover, and turning the power switch of the PC

b b HAMN nanibdnm Tha «
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of the PC. The PC will automatically power the GC. The

following message will momentarily be displayed on the PC

mamttmaw £a
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SENTEX #*wskssssx  SCENTOGRAPH.

The following menu will then be dispiayed on the monitor:

***Scentograph 1.00 Operation Menu
Operating Parameter . . . . . . . .1
Automatic Operation . . . . . . . .2
Analysis Run . . . . .

Calibration Run . . . .
Analysis Summary. . .

Chromatograph Review. . . . . . . . 6

Program Utility Menu. . . . . . . .7

Reset Alarm . . . . . . . .. . . .8
Enter Function. . . .?

£. Final Conditions

1.

9.8.4

The GC is running.

Daily sampling is ready to start (as desired).

Anatysis Conditions for the Gas Chromatoaraph

The instrument shall be calibrated before starting and during the
sampling activity as required by the sampling and analysis plan.

1. Press "4" on the operations menu.

w
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2. Press "Enter”, {The internal pump will automatically take an
aliquot from the internal calibration cylinder and start the
calibration analysis).

Analysis of field standards.

1. Attach field standard container to the analysis port.

2. Press "3" on the operations menu.

3. Press "Enter",

4. Type the name of the standard in the space provided (e.g., for a
55 ppm standard, type "STD-55ppm").

5. Press "Enter”.

NOTE: 1f the standard is not within plus or minus 20% of the
calibration point, run another field standard (Repeat
Steps 2 through 5 above).

Analysis of blanks.

1. Press "3" on the operations menu.

NOTE: Internal pump will take a sample of the room air.

2. Press "Enter".

3. Type "Blank"” in the space provided.

4. Press "Enter”.

w
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NOTE: Blanks will be run after a high concentration samplie has
been analyzed. This will ensure that the dstesctor has not'
been contaminated with the gas sampie.

D. Analysis of samples.

1. Attach the sample container to the analysis port.

2. Press "3" on the operations menu. ‘

3. Press "Enter".

4. Type the sample number in the space provided.

5. Press "Enter".

6. Repeat Steps 1 through 5 for the remaining samples.

E. Dilution of samples. !

This is performed per Section 9.1.6.3 of the RWMC O3MM.

F. Final Conditions.

Samples have been analyzed.

9.8.5 Manual Shutdown of Gas Chromatoaraph Svstem

1. Shut down the GC as follows:

a. Close calibration gas and the carrier gas vaives
(counterclockwise one-quarter revolution). The GC gauge

-
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will still maintain a reading until the system completely
depressurizes itself.

b. Release the two spring screws on the top cover of the GC
and open. Turn off the PC using the switch located at the
rear left (facing front) of the PC. The GC will
automatically shut down.

NOTE: If the system is to be shut down for more than
24 hours, unplug the power sources for the GC and the
" PC.

2. Perform GC data management procedures as follows:

a. The PC is equipped with a hard disk (C drive} and a 3.5-in.
floppy disk (A drive). The hard disk contains the system
applications and cannot be remdved. The 3.5-in. floppy
disk in the A-drive stores data (i.e., date, time, analysis
results, well number, port number, dilution factor) and
should be replaced with a new formatted disk every one
hundred (100) runs. When the disk is removed, remove its
write- protect tab and send the disk to ARDC. Sample
activity information will be recorded in the VVE Operations
Logbook. ’

b. Follow the steps below to format a new 3.5-in floppy disc:

(1) Press "7" in the Operation Menu and then "Enter" to
access the Utility Menu.

(2) Press "9" in the Utility Menu and then "Enter" to
return to COS.
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ISSUE NO. c22

At the "C> promgt” type the foliowing:

“format A:"

When the floppy disk is formatted, the message "format
complete" will appear. (The disk is now ready for use

as a data collection disk in the A drive).

When "format another (Y/N)" appears on the screen,
type "N" and then "enter."

At the "C> prompt," type the following:
n SNX 1

System returns to the Operation Menu to continue
sample analysis.

Abnormal QOperations of Gas Chromatocraph

Conditions

1.

Retention time not normal.

Peaks too small (less than 3/4-in. high).

High noise levels (small or large peaks not recognized).

No base line on computer screen.

Straight line on analysis run.

9.8-8
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6. Peak shown on room blank.
Procedure
1. Retention time not normal

Retention time is set by adjusting the column pressure,
refer to Sentex Operating Manual.

2. Peaks too small
Adjust the voltages, refer to Sentex Operating ManuaT.
3. High noise 1ev§1s
Detector probe is dirty. Send the machine back to the
factory for cleaning. A certified shipper will fo]]pw the
_ guidelines.
4. No base line on computer screen
Réboot computer by using "SNX X" to adjust computer speed.
5. Straight line on analysis run
Ensure Tedlar bag is open.

6. Peak shown on room blank

Residual gas is in column. Run room blanks until it clears
up.

0
0
¥
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Weaklv Mainte-:z=nce

Cleaning the column housing and the detector housing to remove dust
particles that off-gassed Tritium may adhere to.

1. Don latex gloves.

2. Using a water dampened Kimwipe {or equivalent), wipe off the
column housing and the detector housing.

3. Dispose of gloves and rags as radicactive waste.

NOTE: Proper precautions shall be taken to avoid the spread of
potential Tritium contamination when cleaning the
instrument or changing the column. The latex gloves and
material used to clean the instrument shall be treated as
radioactive waste. The operator shall not eat, drink,
smoke or engage in any other action that could result in
internal potential contamination of the operator while
performing weekly maintenance.
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APPENDIX A
3. DILUTION OF HIGH CONCENTRATION GAS

STANDARDS AND SAMPLES IN TEDLAR BAGS
(ETSOP-57)

PURPOSE AND SCOPE

The purpose of this standard operating procedure is to standardize the
dilution procedure for highly concentrated gas standards and samples
analyzed by gas chromatography (GC).

ACRONYMS/DEFINITIONS

ETSOP Environmental Technology Standard Operating Procedure
GC gas chromatography

DESCRIPTION

Often times, the gas standards and samples received from the field

exceed the calibration range of the GC. Those samples need to be
diluted using a standardized procedure so reliable and accurate
concentration results can be obtained.

PRECAUTIONS/LIMITATIONS

ty Consideratio
Gas standards and the GC carrier gas used to calibrate and perform
analysis on the GC are in pressurized cylinders. The cylinders should
be securely fixed and safety glasses should be worn when working with

the cylinders.

When preparing standards and samples for dilutions, the excess vapor
should be drawn through a vapor hood or exhaust system.
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Limitations
If the samples are diluted beyond the range of the calibration point,

the results will be compromised. It is best to dilute the samples to
within the range of the calibration.

Great error may be introduced if the sample must be diluted over
100-fold. To reduce dilution error, use graduated series of gas-tight
syringes.

PREREQUISITES

Determine the calibration point to define the dilution range.

CALIBRATION AND STANDARDIZATION

Refer to RWMC O023MM 9.8 and the sampling and analysis plan

(EG&G-WM-10175) for calibration of the GC.
MATERIALS AND EQUIPMENT

. 1-L Tedlar bags

Luer Tock gas-tigni syr

— rr 1M "r - e | [l o W | - o
nyes (I, v, £9 dnd 9V mL - ami QT
equivalent)
- A mmsimmn odda mmed aamdT o
- £e~gduge 57dae pori neeqdies

] Certified gas standards.

Mention of specific products and/or manufacturers in this document implies

neither endorsement or preference, nor disapproval by the U.S. Government, any
of its agencies, or EGAG Idaho, of the use of a specific product for any
purpose.
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INSTALLATION

Not applicable.

10.

Attach a side port needle to a gas-tight syringe with a Tuer lock
valve.

Rinse the syringe three times by inserting the needle through the
valve on the Tedlar bag.

Pull back slowly on the plunger to fill the syringe with the
standard or sample.

Expel the standard or sample to an exhaust to outside ambient air.
Fi11 the syringe beyond the desired injection volume.

Adjust to the desired volume, pressurizing the syringe.

Open the luer lock valve to equilibrate the pressure.

Inject the standard into a clean, labeled Tedlar bag.

For a 5x dilution (4:1), rinse the syringe three times with
dilution gas (room air) as explained above. Add four volumes of

air equal to the initially measured volume of standard added to
the Tedlar bag.
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CALCULATIONS

Not applicable.

DATA REDUCTIONS

Not applicable.

DATA REPORTING

Not applicable.

METHOD PERFORMANCE

An engineering design file shall contain method verification data taken

from the Sentex Scentograph on August 6, 12, and 13, 1991, at the
Radioactive Waste Management Complex.

Preliminary testing of this procedure indicates that the reproducibility
of the dilution method is excellent. The average recovery of carbon
tetrachloride from a 10x dilution of a 242-ppm standard prepared six
times was 19.80 ppm (81.82%). Each bag was run two times. The relative
standard deviation for the 12 runs was 7.51%.

Dilution of other standards showed excellent reproducibility. The
precision for each set of runs at each dilution was always <10%

(% relative standard deviation). The accuracy was variable during
preliminary tests. Average recoveries ranged from 64% to 98%. Poor
recoveries (<80%) are attributed to dilutions prepared at a
concentration much Tess than the caiibration point.

REFERENCES

EGAG Idaho Safety Manual, Section 9.3.5.

A-10
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APPENDIX B
MONITORING ORGANIC VAPORS USING
A PORTABLE IONIZATION DETECTOR

(ETSOP-40)

PURPOSE AN

¥ wENE Fuees

SCNpPE
ALl

The Portable Ionization Detector will be used to measure real-time

total volatile organic concentration levels of velatile or

in air.
PROCEDURES

2.1 PREREQUISITES
Before beginning any cperation, check the maintenance tag to ensure the
maintenance is up to date.

2.2 GENERAL QUALITY ASSURANCE/QUALITY CONTROL CONSIDERATIONS

As with any field instrument, accurate results depend on the operator
being cbmp1ete1y‘trained and familiar with the operator’s manual for the
unit in use. The validity of the data is highly dependent upon the
technique of the sampling person. Care should be taken to follow the
procedures outlined in this SOP as closely as possible. The operator’s
technique should be reviewed and approved by a qualified operator and
this qualification should be documented.

2.3 HEALTH AND SAFETY REQUIREMENTS

Specific operational safety requirements for operating and performing
maintenance on this instrument will be addressed in the supervised
training addressed in section 2.4,

B-3
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2.4  TRAINING

Personnel ass 1gneu to perror‘m this proceuure wiil be briefed D_V the
field team leader in the use of the procedure, limitations, and safety
con51derat ions specified in this procedure. Equipment-specific

nd maintnmanen muasa At s ad 11 ha manal | R PR S |
UoHa I nvCiianiLve PrvLsuldr T wWilil D€ Fedld and unGersvooa.

Personnel operating the machinery will receive at least one day of
supervised training with the instrument. Al1 training will be

documented and annrnund

2.5 PRECAUTIONS/LIMITATIONS

PRECAUTIONS. Safety Considerations. Some models are equipped with an
alarm to warn of preset concentrations of potentially hazardous gases.
The alarm must be set at the recommended level. If the instrument
alarms, evacuate the area and notify emergency personnel. The health
and safety section of the sampling and analysis plan (SAP) and/or
separate health and safety plan and/or safe work permit must be
consulted prior to the start of any activity.

LIMITATIONS. A photoionization detector (PID) will respond to most
vaporous compounds in air that have an ionization potential less than or
equal to that supplied by the ionizing source in the detector (i.e., an
UV lamp)}. The magnitude of the response is a function of the detector
sensitivity and the concentration and ionization properties of the
individual compound.

Although the PID can be calibrated for a particular compound, the
instrument cannot distinguish between detectable compounds in a mixture
of gases. Therefore, the PID indicates an integrated response, which is
a function of the response factors and concentrations of all ionizable
species present in the sampie. Interferences because of high humidity
or moisture have been observed, mainly because of interference of the
water molecules.

2.6  MATERIALS AND EQUIPMENT
Not Applicable

B-4
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2.7  CALIBRATION/STANDARDIZATION

requency. Calibrate as directed in the operating manual or before each
use.

whe Performs. The instrument operator should perform the calibration
and document the results in the appropriate log.

Criteria for Timinag Calihration roapiramente mav varv with fraauancu
L L] B AR RN AN ] WA E TR MW WS § e UL LR L LA LI J i uen llb\-'\-l‘-ll\-J

of use or with compounds measured. Consult operating manual for
details.

Procedures. See manuals for individual instruments. Calibration for
specific compounds can be performed so that the instrument response is
proportional to the calibration gas concentration.

2.8  TRANSPORTATION
Not applicable.

2.9 PROCEDURE DESCRIPTION
These procedural steps are intentionally general. The operating manual
for the PID in use should be consulted for specific instructions.
1. Check battery charge level. - If in doubt, charge battery as
described in manual.

2. Turn unit on. Verify operation of UV lamp (equipment-
specific).

3. Perform zero and calibration procedures as described in the
operating manual.

4. If so equipped, set alarm at recommended level to warn of
hazardous concentrations.

5. Once calibrated, the unit is ready to use.
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6. Position the intake assembly in close proximity to the area
to be sampled as the statement of work sampiing rate allows
only for very localized readings.

~d
.

8 Be prepared to evacuate the area if the detector alarms
Principle of Operation. The instrument analyzer operates on the

principle of photoionization for detection total velatile organic

vapors. This process is termed "photoionization"” because a molecule
absorbs ultraviolet (UV) light, leading to ionization.

The detector contains a sealed UV light source that emits photons
with sufficient energy to ionize trace levels of many organics,
but of insufficient energy to ionize the major components of air
(0,, Ny, CO,, or H,0). A chamber adjacent to the UV light source
contains a pair of electrodes. When a positive potential is
applied to one electrode, the created field drives any ions formed
by absorption of UV Tight to the collector electrode, where the
current (proportional to concentration) is measured. This signal
is amplified and conditioned and then sent to the output display.

2.9.1 COMMON PROBLEMS AND SOLUTIONS

Certain toxic gases and vapors with high ionization potentials
(i.e., carbon tetrachloride) may not be detected with a PID,
depending on the light source used. In certain instances, a PID
may be more valuable in combination with other types of detectors.

Static voltage sources such as ac power lTines, transformers, or

radio transmission may interfere with measurements. Humidity and
moisture can also interfere, especially when using high-eV lamps

B-6
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(11.7 eV). See the equipment-specific operation and maintenance
manual for a discussion of the necessary considerations.

donanduiimant awmd
A EAA I.IIlClII- arJg

accessories, according to the equipment-specific operation and
maintenance manual, will ensure representative readings. When in

use, keep the instrument out of the direct sunlight, if possible,

- ) NTE VI e W] Wi vuv [

2.10 DATA REDUCTION, CALCULATIONS, AND REPORTING

Data Reduction and Calculations is not applicable in this SOP.
Reporting: In addition to the data specified in the "Scope" section of
this standard operating procedure (SOP}, always record the date, the
time of sampling, personnel performing the sampling, calibration data,
and any other events associated with the sampling. The SAP will outline
record keeping requirements in detail.

2.10.1 DATA REDUCTION
Not applicable.

2.10.2 DATA REPORTING

Units. Usually in ppm, but refer to equipment-specific operation
and maintenance manual and SAP for details.

Precision. The precision of the PID can be checked by
periodically using the calibration gas as a measurement. Refer to
the equipment-specific operation and maintenance manual for
details.

Accuracy. As above.
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REFERENCES

U.S. Environmental Protection Agency, Characterization of Hazardous
Waste Sites-A Method Manual: Volume II, U.S. Environmental Monitoring

Cundamme | nboawad s 0D N D
S F2LCHD Lavur LWV Yy F.W., D
.

EPA-600/4-8340-040

NOTE: THE EQUIPMENT-SPECIFIC OPERATION AND MAINTENANCE MANUAL MUST
ALWAYS BY USED WITH THIS ETSOP.
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WARNING
THIS EQUIPMENT GENERATES, USES AND CAN RADI-
ATE RADIO FREQUENCY ENERGY AND iF NOT iN-
STALLED AND USED IN ACCORDANCE WITH THE IN-
STRUCTION MANUAL, MAY CAUSE INTERFERENCE TO

RADIO COMMUNICATIONS. iT HAS BEEN TESTED AND

/LR T MAARMARD W AATL "TLIC L IRAITS E/MD Ty T AN
FUWKNL W WUIVIERT ¥YWITH 1160 RIIWVH T O TN WO G MINT

DARD C108.8 AND FOR A CLASS A COMPUTING DE-
VICE PURSUANT TO SUBPART J OF PART 15 OF FCC
RULES, WHICH ARE DESIGNED TO PROVIDE REASON-

ABLE PROTECTION AGAINST SUCH INTERFERENCE
WHEN OPERATED IN A COMMERCIAL ENVIRONMENT.
OPERATION OF THIS EQUIPMENT IN A RESIDENTIAL
AREA IS LIKELY TO CAUSE INTERFERENCE IN WHICH
CASE THE USER AT HIS OWN EXPENSE WILL BE RE-
QUIRED TO TAKE WHATEVER MEASURES MAY BE
REQUIRED TO CORRECT THE INTERFERENCE.
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Chapter 1 Introduction

L]
1.1 UNPACKING

Included with the instrument you will find the following
standard accessories:

-+ . User’'s Manual
120/230 Volt Battery Charger
17 cm (6.8"") Sampie Line
5 Spare Filter Cartridges
Shoulder Strap

Remove MicroTIP™ and accessories from the shipping box
and examine them for any physical damage. Inform
Photovac immediately if MicroTIP or the accessories are
damaged.

instruments being used outside the United States and
Canada must have a new plug installed on the battery
charger. See Appendix A.

1.2 RECHARGING THE BATTERY

Befors beginnihg operation of MicroTIP, the battery pack
must be charged.

Note: Use only MicroTIP battery charger Photovac Part No.
3985016 for 110V or 385017 for 220V. Using an-
other MicroTIP battery charger will resuit in damage
to the MP-1000 battery pack.

1. Ensure MicroTIP is off by pressing the front of the
power switch. See Figure 1.

2. Set the voitage selector switch on the bottom of the
battery charger to the appropriate AC line voitage.

I
Press the releas

ne reieas n the bottom of MicroTIP

SA}

and remove the battery pack by sliding it backwards.
See Figure 1.

=

Plug the charger into the battery pack and then into

an AC outlet and allow the battery pack to charge
until the red LED on the battery pack flashes siowly.

Pag_ie 1
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If the battery pack is fully discharged this will take
about 8 hours.

I/0 Connectors / Shoulder Strap Connectors/

and Dust Cap e
Hanagie riare

Power Switch
Keypad

" Display
Detector
Housing

_Sample
Inlet

reon /
Sample Qutlet / /

Filter Housing

After charging remove the charger, first from the
wall outlet then from the battery pack, and slide the
battery pack back onto MicroTIP.

The instrument is now fuily charged and ready for use.
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Warming up now,
please wait...

Chapter 2 Operation

2.1 OVERVIEW

MicroTIP measures the concentration of airborne ionizable
gases and vapors and automatically displays and records
these concentrations.

MicroTIP does not distinguish between individual poilutants.
The reading displayed represents the total concentration of

aii pnomlonlzanle chemicals present in the sampie.

Turn the instrument on by pressing the back of the power
switch. The pump will start and the message ‘‘Warming up

’r
now, please wait’ will be displayed. Within three minutes

the following information will appear on the dispiay: instru-
ment status, current detected concentration, Event number
(if the datalogger is on), time, and date.

Current Detected

Instrument Status ' )
\ / Concentration

Ready 0.0 ppm
008 10:15 Feb 15
Fi
Event Number Time Date

Figure 2 Normal Display

MicroTIP operates automatically. The user reads concentra-
tions directly from MicroTIP’s display. The display updates
itself each half second.

The Minimum, Maximum, and Average concentrations
measured in each 15-second period are automatically re-
corded in MicroTiP’s dataiogging memory. MicroTiP’s
memory holds 12 hours of concentration data.

Concentration data can be played back from memory on

[—— Fo Almemloas: mm
MicroTiP’s display of sent to a8 printer or computer in either

a tabular or a graphical format. Data are recorded by date,

Page 3
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time, and by a sequential Event number. Data are played
back by the user specifying a start and a stop Event
number.

The keypad is used to set up and calibrate MicroTIP, and

allows the user to manipulate the concentrations measured
el ranﬂrdaﬂ hu I\mﬁrnTIP in \lﬁr!ﬁllﬁ wavs. MiCFQTIP has 16

all\.l Gl

clearly labelled keys for direct numeric entry and for using
MicroTIP’s functions.

All information entered from the kevpad and stored in
MicroTIP’s memory is retained when MicroTIP is switched
off. The clock and calender continue to operate and do not

need to be reset the next time MicroTIP is used.

e ———————————————
2.2 TUTORIAL SESSION

To assist the user in Iearning the key functions, MicroTIP

Coadmctal mamalam asbinak diamlavie A fwenllicne

has a built-in tutorial S&5s8ioN WHICH Gispiays a twe-ine
description of the function of each key. Pressing MicroTIP’s
TUTOR key begins a tutorial session and pressing the EXIT

key twice ends the session. While in the tutorial session
smraoeAs haun no nf‘an-f on MmrnTIP'q nnnmflnn

L

I\UY’JIGGJUG LB}

Press the TUTOR key and begin a tutorial session. Press
each key and read the display. The tutorial display for each
key is given in Table 1.

BATT Shows battery V' ALARM Shows set-point
normally 6-8.5V for conc alarm

DISPLAY Displays conc as MAX Displays highest
graph or numeral conc measured

LIGHT Shows intensity SETUP Sets date time &
of detector lamp options for keys

AUDIO  Selects alarm or EVENT  Sets options for
tone or no audio recording data

PRINT Prints table of TUTOR Press a key then
recorded data read explanation

Table 1 TUTOR Dispiays
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DISPLAY
Ne—

GRAPH  Prints graph of CLEAR Erases the last
recorded data number pressed

PLAY Replays recorded EXIT Cancels key with

data on dispiay no more changes
CAL Calibrates with ENTER Confirms display
zero & span gas then continues

Table 1 - continued

R MR 2000
205 10:15 Feb 15

3

LIGHT
o =

If there are no options to the function then the key acts
immediately. If there are options, then the current option is
displayed on the lower line. The user is prompted to display
the other options by pressing the up arrow or down arrow
keys. Pressing ENTER confirms that the displayed option is
correct. If the function requires numeric input then the
current value is dispiayed on the iower line. The user can
change it on the display by pressing the numeric keys.
Pressing ENTER confirms that the displayed vaiue is correct.

ontions and/or

Some functions have muiltiple steps p
numeric inputs. These are arranged $0 that the most fre-
quently changed inputs are displayed first. Once the desired
changes have been made the user can bypass the rest of

e e o Y H
the steps by pressing EXIT.

fnr
LU (A8l - =

Each key function is described in more detail in the follow-
ing sections. Leave MicroTIP on and try each key in turn.

EE—
2.3 DISPLAY
¥ a numerical display is shown, pressing DISPLAY will

£ oAl b e ie almwsn Araccin
4

change it to a bar grapn. if the baf graph is shown, pressing
DISPLAY changes it to a numerical display. The bar graph
range is selected with the SETUP key.

N
2.4 LIGHT

Pressing the LIGHT key switches the backlighting on to high
intensity. The current intensity of the detector UV lamp is

alos displayed when the LIGHT key is pressed. Pressing it

Page 5
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RO 2000
205 10315 Feb 15

3

LIGHT
—

GRAPH  Prints graph of CLEAR Erases the last
recorded data number pressed
PLAY Replays recorded EXIT Cancels key with
data on display no more changes
CAL Calibrates with ENTER Confirms dispiay
zero & span gas then continues
Table 1 - continued

If there are no options to the function then the key acts
immediately. If there are upuuua, then the current option is
displayed on the lower line. The user is prompted to display
the other options by pressing the up arrow or down arrow

keys. Pressing ENTER confirms that the displayed option is

correct, If the function requires numeric |nnl|f then the

A ) [LeR B L0

current vaiue is displayed on the lower line. The user can
change it on the display by pressing the numeric keys.
Pressing ENTER confirms that the displayed value is correct.

Some functions have muitiple steps for options and/or
numeric inputs. These are arranged so that the most fre-
quently changed inputs are displayed first. Once the desired
changes have been made the user can bypass the rest of
the steps by pressing EXIT.

Each key function is described in more detail in the follow-
ing sections. Leave MicroTIP on and try each key in turn.

I
2.3 DISPLAY

If a numerical display is shown, nmqqmn DISPLAY will

Srnr i =2

change it to a bar graph If the bar graph is shown, pressing
DISPLAY changes it to a numerical display. The bar graph
range is selected with the SETUP key.

E—

2.4 LIGHT

Pressing the LIGHT key switches the backlighting on to high
intensity. The current intensity of the detector UV lamp is

alos displayed when the LIGHT key is pressed. Pressing it

o Page 5
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1

Battery level, V
8.3

BATTERY PACK
CRITICALLY LOW

0

MAX
R

Max 112 ppe
240 10:12 Feb 15

Press CLEAR
to reset Max

Page 6

again decreases the intensity and pressing it again turns the
backiighting off. The brighter lighting consumes more power
and is recommended for use only in very dark locations.

I
2.5 BATT
P

ressing the BATT key displays the current battery lavel.
The battery voltage will be shown for 15 seconds and then
the display reverts to normal. The normal operating voltage

range is 6 to 8.5 volts,

When LoBat is displayed there is approximately 10 minutes
of operation left, The battery pack must be replaced by a
fully charged pack and the discharged pack should be re-
charged. See Section 1.2.

If operation is continued with a low battery pack another
message will appear indicating that the batteries are criti-

| cally low. MicroTIP will now turn off the detector lamp. This

reduces deep discharging of the battery pack and possible
memory loss.

Note: Deep discharging of the battery pack will result in
ioss of recorded data and setup parameters. To avoid
this, replace the battery pack with a fully charged
one and recharge the old one for at least 8 hours.

D
2.6 MAX

Press the MAX key. The maximum concentration, the Event
during which it was encountered, the time and the date of
the occurrence will be displayed. This is shown for 15
seconds and then the display reverts to normal.

Pressing any key and then CLEAR will reset the Max regis-
ter. “*“Max Cleared’’ will be displayed with the current date
and time. After 15 seconds the display reverts to normal.

Recording of real time data is not interrupted when the
MAX key is pressed or when the Max register is cieared.
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CLEAR

£

3
')’é"

Ready 500 ppm:

240 10:28 Feb 15

Event option? 4y
Advance Event

Ready 0.0 ppm
241 10:35 Feb 15

Event option? v
Stop recording

Event option? ++
pDelete Event(s)

LYy 2 [y

Rangs o1 cvEn

Delete what? 44
s

Start at Event?
1

Stop with Event?
241

Ready 0.0 ppm
261 10:40 Feb 15

e
2.7 CLEAR

CLEAR erases the last numerical entry. If a number is en-
tered in error press CLEAR to erase the entry and re-enter
the correct number. CLEAR used in conjunction with the
MAX key resets the Max register.

R .
2.8 EVENT

PP, A memtifas o emmmbimr e s
E

Events may be used to identify a particular samp
pling location in memory. Recorded data are played, printed
and removed from the datalogger by specifying a start and
stop Event number.

The EVENT key controls MicroTIP's datalogger. When
MicroTIP is turned on the datatogger will begin recording
and the Event number will be incremented.

Press the EVENT key to see the Event options. The first
Event option is Advance Event. To increment the current
Event number press ENTER.

Move to the next Event option by pressing the arrow keys.
The datalogger can be turned off with the Stop Recording
option by pressing ENTER. MicroTIP will continue to display
the current detected concentration but no data will be
recorded. There will be no event number shown on the
normal display. To begin recording again, press EVENT and
then ENTER. The Event number is automatically
incremented by one when the datalogger is turned on.

Press the arrow keys to view the next option. The user can
deiste the current Event, all recorded Events or a range of
Events. Press ENTER then use the arrow keys to select the
desired option and press ENTER. if a range of Events is to
be deleted, MicroTIP will ask for the start and stop Event
numbers. To reset the Event counter to 001, delete all the
events in the datalogger. After Event 2585, MicroTiP resets
the Event counter to zero automaticaily.

Ensure the correct deiete option and Event numbers have
heen selected. Deleted information cannot be recovered. It

is a good idea to playback or print the contents of the

datalogger before deleting any information.

Page 7
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! Note: MicroTIP only stores the iast Event number seen in a
'j:’ : 15 second period. To assign an Event number to a
sampie, the Event number shouid be advanced oniy
once every 15 seconds. [f the Event number is
advanced more than once in a 15 second period
lower Event numbers will not be stored.

MicroTIP can record continuously for a period of 12 hours.
After this time it begins to overwrite existing data one
Event at a time. For example: & Events of 2 hours each are

racordad. Event #7 will ovenwrite svent #1 if it is 2 hours or

less in length. If Event #7 is greater than 2 hours it will
completely overwrite Event #2 as well. Let's say Event #7
is 3 hours, then Events #3, #4, #5, #6 and #7 are now in

the recorder.

If it is necessary to retain a copy of recorded data, the data
should be printed or stored in a computer at least once
every 12 hours of operation. This will prevent loss of infor-
mation when events are overwritten.

I
2.9 EXIT

The EXIT key terminates all MicroTIP functions except
DISPLAY. When EXIT is pressed the display reverts to
normal. Most functions exit automatically if no key is

nraccard far 18 seconds
P tor 12

When EXIT is pressed during printing or graphing, MicroTIP

stops sending information to the printer or computer, The
printer will continue to print until its buffer is empty.

.

* 2.10 SETUP
SETUP . ‘ . .
.. - A~ TP an f 'l'

The SETUP
application. The current dat
SETUP key.

-

—~
o
=
o

™
L) ’J 1
accept the displayed data or en numerical value using
the keypad and then press ENTER. If no values are entered
the display reverts to normal. To set up the instrument:

Page 8
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Range 0-7 ppm Ay 1. Press SETUP.

200

2. The first option sets the full scale range for the bar
graph dispiay, the graph output, the audio output,
and the 1 volt analog output. Use the up and down
arrow keys to select the 20, 200 or 2000 parts per
million {ppm) range.

cal memory 7 44 3. Next the Cal Memory is selected. MicroTIP has 10
1 Cal Memories for regular operation and one for High
Sensitivity operation. Only one Cal Memory can be
used at a time. Select Cal Memory 1 with the up
and down arrow keys and press ENTER.

Kour is ? 0-23
10

No matter which Cal Memory is selected, MicroTIP’s
Wimite is 7 0-59 response is not specific to any one compound. The

45 : reading displayed represents the total concentration
of all ionizable compounds in the sample.

Date is ? 1-31

15 4, Next enter the correct values for the current time.
' Press ENTER after each value.

Month is ? 1-12

2
- |8. Enter the numerical values for the day, month and
Year is 7 0-99 year. Again press ENTER after each selection.
92
S

—— 2.11 AUDIO

4 To connect the headset remove the dust cap from the I/O

AUDIO connsctor and plug in the headset. If a headset is being
N/ used with MicroTIP press AUDIO and use the arrow keys to
select one of three options for audio output and press EN-
Audio output? 4y TER.
off
s Audio output can be turned off altogether, set so there is
rudio on Atacm audic output during an alarm condition only, or a continuous
audio signal with the tone frequency being proportional to
Audio output? 4y the detected concentration. The volume is controlled by a
Continuous Audio knob on the headset.
) R
9 2.12 ALARM
ALARM
NI

The ALARM key displays the current alarm level and allows
a new alarm level to be entered.
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Alarm at 7 ppm | 1. Press ALARM to display the current alarm. If this
100.00 value is correct, press EXIT to return to the normai
displav.
2. If a new value is to be set, enter the value and press
ENTER.

When an alarm condition is detected the instrument status
changes to "’Alarm’’ and an audio signal is heard through
the headset (oniy if **Audio on Alarm”’ is selected) and
remains on until the alarm condition has passed or until it is
turned off with the AUDIO key.

R
R 2.13 PLAY
J .
The PLAY key plays back previously recorded data. If either
PLAY **Audio on Alarm’’ or “‘Continuous Audio’’ is selected the
playback audio output (not the real time output) is heard
through the headset. Ta enable playback audio output,
press AUDIO and select the desired output before pressing
the PLAY key.
1. Press PLAY. Two options are available. Pressing
ENTER begins playback where it was last stopped.
Press the SETUP (*) key to set the playback options.
EWTER to Play 2. Enter the start Event. If this Event is not available
* for Options MicroTIP begins at the next higher Event. An Event
may not be available if the Event number was ad-
vanced more than once in 15 seconds, or if the
Play from Event ? selected Event has been deleted or overwritten.

10

3. Next select which vaiue is to be displayed, either the
Minimum, the Average, or the Maximum, with the
arrow keys and press ENTER.

Min Avg Max 7 by
Avg

4, The data can be played back in either numerical or
graphical display by pressing the DISPLAY key.

is playing back recorded d

measmng and recording real time concentrations even

though the instrument status is ‘‘Play’’. If, during playback,

an instrument status with a priority higher than that of

“*Play’’ is encounterad in real time operation it will be dis-

Lo R s R LSLULN L R =) R - HLEIal

played but MicroTIP will continue to play back.

Page 10
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Play 100 ppm Piayback speed and direction can be selected using the
010>10:20 Feb 15 arrow keys. The speed can be increased or decreased and
the information can also be viewed in the opposite direc-
;:;Zw-zzfsz?g tion. A forward arrow {>) appears in the display if data are
N being ptayed forward or a backward arrow {<) if the data

are being played in reverse.

Press ENTER to freeze the display at any time and use the
arrow keys to resume piayback. Press EXIT to return to the
normal display.

The PLAY function provides a speed search to find the
desired start and stop Event numbers for printing or

graphing.
—— ISR
8 2.14 CAL
CAL MicroTIP must be calibrated in order to display concentra-
N—— tion in units equivalent to ppm. First a supply of zero air,

which contains no ionizable gases or vapors, is used to set
MicroTIP’s zero point. Then, span gas, containing a known
concentration of a photoionizable gas or vapor, is used to
set the sensitivity.

Usually clean ambient air will be suitable as zero air. If
there is any doubt, use a commercial source of zero grade
air and a second sampling bag. Span gas of the desired
compound and concentration, required for calibration, may

be obtained from a specialty gas supplier. See Appendix B.

b -t

Oou Lyl‘ﬁc at in air

pp.‘“ i1y Call
T callbrate the instrument use the Calibration Kit (Photovac

Part No. 390033) as follows:

-

0o recommended as span aas,

E
il | e WS R I AT P el A e e s

onnect the sunnlied regulator to the span gas cylin-

der, Hand tighten the fittings. Observe proper han-
dling techniques for all gases.

2. Open the valve on the gas bag by turning the valve
stem fully counterclockwise.
3. Attach the nut to the regulator. Hand tighten the

. fittings.

Page 11
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Cal memory ? 4y
7

Response factor?
1.00

Calibrating now,
please wait.,.

Span conc ? ppm
100.00

{onnect span gas
then press ENTER

Calibrating now,
please wait...

Page 12

10

1.

12.

13.

Turn the regulator knob counterclockwise about half
a turn to start the flow of gas.

Fill the gas bag about half full and then close the
regulator fully clockwise to turn off the flow of gas.

Disconnect the bag from the adapter and empty it.
Flush the bag a few times with the span gas and
then fill it.

Close the gas bag by turning the valve clockwise.

Press SETUP and select the desired Cal Memory with
the arrow keys and press ENTER. Press EXIT to
leave Setup.

Press CAL and enter the desired response factor.

Use Table 2 to find the correct response factor. If
the compound is not in Table 2 or you are not look-
ing specifically for one compound then enter 1.00.

The concentration detected by MicroTIP will be
multiplied by the response factor before it is dis-
piayed and iogged.

Expose MicroTIP to zero air. Press ENTER and
MicroTIP sets its zero point.

MicroTIP then asks for the span gas concentration.
Enter the known span gas concentration and then
connect the span gas bag adapter to the iniet.

Press ENTER and MicroTIP sets its sensitivity.

When MicroTIP’s display reverts to normal, MicroTIP
is calibrated and readv for use. Remove the span gas

bag from the inlet.

MicroTIP has 10 Cal Memories and can be calibrated with
10 different span gases or response factors if desired. Only
one Cal Memory can be used at a time. Each memory stores
a different response factor, zero point and sensitivity. To
program the Cal Memories:
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PRINT

1. Press SETUP and select the desired Cal Memory (1
to 10) with the arrow keys.

2. Exit from SETUP and press the CAL key. .
3. Enter the desired response factor and press ENTER.

Note: It does not matter which Cal Memory is selected or
which response factor is entered, MicroTIP's re-
sponse is not specific to any one compound. The
reading dispiayed represents the totai concentration
of all photoionizable compounds in the sample.

4, Follow the displayed calibration instructions. When
the calibration is completed it is automatically stored
in the selected Cal Memory. The span gas concentra-
tion entered here is specific to the selected Cai
Memory.

Whenever the instrument is calibrated, MicroTIP updates
the selected Cal Memory only. The instrument should be
calibrated at least once a day.

I
2.15 PRINT

MicroTIP was designed to be used with an Epson® FX-80 or
100% compatibie printer with an RS232 seriai interface. if
Epson compatible printer is to be used, a different printer
cable may be required. See Section 3.1 for details on the

type of cable required.

The printer must be set to 8 data bits and 1 stop bit to
communicate with MicroTIP. MicroTIP's baud rate and
parity must be set depending on the printer requirements.

Rafar to tha pnn'ter ucar's manm val for maore mfnrmatlgn

To print recorded data:

1. Use the printer cable and suitable adapter (Photovac
Part No. 395006) to connect the MicroTIP 1/O con-
nector to the printer,

2. Press the PRINT key and then the SETUP (*} key to
select the desired setup options.

Page 13
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3. MicroTIP will ask for the number of the start and
stop Events. Enter the desired values and press
ENTER.

4, MicroTIP will then ask if the selected data are to be

formatted to fit on one 8'/2" x 11°* page or if all
recorded data hetween the selected start and stop
Events are to be printed. Use the arrow keys to
select the desired option and press ENTER.

5. Enter an ID number if desired. Any number up to 16
digits iong may be entered as an ID number. The ID
number can be used to differentiate between users
or instruments. if more than one user is using a
single instrument, each user will use an individual
number for printed reports. If more than one
MicroTIP is being used, each instrument can have its
own 1D number on printed reports.

If an 1D number is not required, leave this option
blank and move onto the next option by pressing
ENTER.

6. Enter the baud rate and parity. These values are
specific to the printer being used and must be set
correctly. Again, refer to the printer user’s manual to
determine the correct baud rate and parity.

7. When the setup is correct, ensure the printer is on
line and press ENTER.

printed on each line.

stores ona set of readings (Min, Avg and Max)

MicroTIP 5 S one se readi
each 15 seconds. In each averaging interval the printed

minimum is the minimum of all the stored readings in that
interval. The printed Avg is the average of all the recorded
average readings and the Max is the maximum of ail the
recorded maximum readings.

The following information is printed:

a. The number of readings in an interval and the
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Prgtovac MicroTIP Statistizal Monitaring Report

ID Numoer: Averaging [nterval: 37 Readings

23008 399 Seconas

Datw Time Rip Avg Man  Event Status totes
Sep 23,91 14,39 0.0 0.3 7.4 Q03 Ready
L3:¢08 0.0 o0 0.0 Amaay
13126 0.0 3.9 %7 04 Alarm
1533 0.0 °.0 Q.0 Anaay
1%%4 G.O 3.0 G.0 Awady
13493 0.0 °.2 Q.8 Reagy
Les03 0.3 0.7 1.4 Awaav
18142 0.4 e.7 1.2 Ready
15121k 0.7 .9 1.2 Awacy
ias30 0.8 1.4 2.2 Ready
L&140 4,9 1.8 2.0 Resoy
L4949 Q.8 e.8 .8 Cal
laadd 0.2 c.3 9.9 Resuv
L7197 4.3 Q.8 Q.9 Reaay
17217 0.2 C.o L.0 Reagv
17126 Q.1 6.3 Q.8 Aeadv
17:33 C.0 0.¢ a.4 Reagv
17:44 0.0 Q.0 9.1 Hesay
17154 0.0 Q.0 Q.90 Ready
Seo 24,91 9921 0.0 .9 0.0 co?  Cal
09130 0.0 Q.9 0.2 Awady
A" 3F 0.0 a.} 0.8 Reasdy
Q%148 0.} Q.1 Q.3 Awaay
9%:% 0.0 Q.q 0.2 Ready
10197 .0 Q.0 Q.0 Reaay
10r1a 0.0 0.0 5.0 Reagy
1912% Q.0 0.0 2.0 Reaay
133 0.0 9.9 o.0 Asany
1088 0,0 0.9 0.¢ Ruaoy
1133 0.9 Q.0 <.Q fwaay
11102 0.0 0.9 .0 Reauv
11152 0.0 0.9 2.0 Aeady
131121 0.0 Q.0 G.0 Asaay
14330 0.0 9.0 a.0 Awacdy
11137 0.0 Q.0 9.0 . Awaay
Liv49 0.9 1.2 a.v Asagy
111834 0.0 ga.9 1330 008 Alare
12903 0.0 G2 .5 Resay
12114 Q.0 9.2 .3 Awady
12123 0.0 0.0 0.3 Reany
12133 Q.9 9.9 6.3 Ruacy
12142 0.0 0.1 0.3 Ready
12191 9.9 o.¢ 0.4 Ruanv
1319¢ 0.0 Q.0 Q.3 Reacy
132110 ©.0 Q.0 0.1 Readv
13149 0.0 2.0 0.9 Raaav
13,28 0.0 4.8 83.3 Resav
L3137 0.0 0.1 13.4 Ready
13:47 0.0 Q.0 9.8 Resav
13:1% 4.0 3.0 Q.1 Ready
1403 0.0 Q.1 20.4 Agady
14154 0.0 . 9.3 1.3 Reasay
Figure 3 Printed Output

length of the interval are printed at the top of
the page. In Figure 3 there are 37 readings in

an interval and the interval is 555 seconds
iong.

b. The interval start time. The first interval in
Figure 3 begins at 14:59.

c. The lowest Event number in the interval, only

if the Event number has changed.

d. The highest priority instrument status of the
interval. :

E ) Page 15
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Printing now
please wait...

(e )

GRAPH
Ne———

Range 0-7 pem 4 ¢
200

ENTER to Graph
* for Qptions

Start at Event?
1

Stop with Event?
24

Page 16

e. Space for the user to add Notes to the report.
Notes could include identification of particular
samnles or sampling location based on Event
numbers.

If “‘Output all data’’ is selected the header, containing the
title, averaging interval and column headings, will only be
printed on the first page of the printed output. Each of the
following pages will contain 66 lines of data.

To print all 12 hours of recorded data will require about 45
pages and take about 10 minutes. The actual printing time
will depend on the printer and print quality. While the infor-
mation is being printed, the display shows that printing is in
progress. The keypad will not accept commands until the
present print job has been completed.

Pressing EXIT during printing stops the job and the displtay
reverts to normal. The printer will continue to print until its
buffer is empty.

S
2.16 GRAPH

Pressing the GRAPH key aiso prints the recorded data but in
graphical format. See Figure 4.

To graph recorded data:

1. Press SETUP to set the range for the graph. Use the
arrow keys to select the 20, 200 or 2000 ppm
range.

2, Use the printer cable and suitable adapter (Photovac

Part No. 3950086) to connect the MicroTIP I/0 con-
nector to the printer.

3. Prass the GRAPH key and then the SETUP (*) key to
select the desired setup options.

4, MicroTIP will ask for the number of the start and
stop Events. Enter the desired values and press
ENTER.

B. Select which values are to be graphed. Use the

arrow keys to select from:
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Avy

Min Avg Max ? 4y

fut
i

mut format?
Ty

Fit on one page

Output format? 4y
Output all data

10 number?
25008

Baud rate ?
9600

o

Parity?
None

4y

o

8.

-
+

Ls}]
€

o e e ———

a Min e. Min & Max

b. Avg f. Avg & Max

c. Max g. Min & Avg & Max
d Min & Avg

e selected data are to be
formatted to fit on a single 8'/2" x 11’ page or if all
recorded data between the selected start and stop

Events are to be graphed. Use the arrow keys to
select the dasired ontion and press ENTER.

o

Enter an 1D number if desired. Any number up to 16
digits long may be entered as an |D number. The ID
number can be used to differentiate between users
or instruments. If more than one user is using a
single instrument, each user will use an individual
number for printed reports. If more than one
MicroTIP is being used, each instrument can have its
own ID number on printed reports.

If an ID number is not required, leave this option
biank and move onto the next option by pressing
ENTER.

Enter the baud rate and parity. These values are
specific to the printer being used and must be set
correctly. Again, refer to the printer user’s manuai to
determine the correct baud rate and parity.

When the setup is correct, ensure the printer is on
fine and press ENTER.

If “‘Fit on one page’’ is selected, MicroTIP will divide the
selected data into 600 averaging intervals. Sixteen intervals

MicroTIP always stores cne set of readings (Min, Avg and
Max) each 15 seconds. In each averaging interval the
graphed mininum is the minimum of all the stored readings
in that interval. The graphed Avg is the average of ail the
recorded average readings and the Max is the maximum of
all the recorded maximum readings. The following informa-
tion is printed:

a. The number of readings in an interval and the
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length cof the interval are printed at the top of
the page. In Figure 4 there is 1 reading in an
interval and the interval 1s 15 seconds long.

Time is printed once every 16 intervais or
every 16 minutes for the example in Figure 4,
This time will be the start time of the next 16

" intervals.

Cats T.me £y

Seo Z3.91 1437 Q03

L3118

L3131 004

1347
La103
le1i9
14139
ITIL-19

L7107

171123
L7113
171599
fwp In.TL 0%)33
% e
10193
12l
Lo 37
a3
1L109
10123
li141
111357
121313
12129
12143
15100
13187
13133
13149
14109
18123
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3008
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The lowest Event number of the 16 i
is printed, only if it has changed f
previous set of 16 intervals.

intervals
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The highest priority instrurnent status code of
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Printing now
please wait...

Range 0-7 ppm 44
200

Cal memory 7 +*
High Sensitivity

HO I—— 20

244 11:15 Feb 15

Audio output? 4y
Continuous Awdic

If ““Qutput all data” is selected the header, containing the

*idlm ] A I
title, averaging interval and column headings, will only be

printed on the first page of the graphed output.

To graph all 12 hours of recorded data will require about 4
pages and take ahout 10 minutes. The actual printing time

will depend on the printer and print quality.

While the information is betng printed, the display shows
that printing is in progress. The keypad will not accept
commands until the present print job has been completed.

Pressing EXIT during printing stops the job and the display
reverts to normal. The printer will continue to print until its
buffer is empty.

L
2.17 HIGH SENSITIVITY OPERATION

MicroTIP can be used as a high sensitivity leak detector. In
High Sensitivity operation, MicroTIP does not read directly
in ppm but displays a reading proportional to the total con-

centration of ionizable gases and vapors detected.

During calibration, no span gas is required. MicroTIP zeros
its reading with zero air and then sets itself to the maximum
QPnQITIVITV

1. Press SETUP. Select the 0-20 ppm display range
with the arrow keys and press ENTER.

2. Select High Sensitivity with the arrow keys and
press ENTER.

3. Press EXIT. Select the bar graph with the DISPLAY
key.

4, Press CAL and calibrate MicroTIP with zero air. High
Sensitivity operation does not require span gas.

5. Press AUDIO and select ‘'Continuous Audio’" with
the arrow keys.

As MicroTiP sampies air cioser to the ieak, the iength of th
shaded area on the display increases. When used with th
optional headset (Photovac Part No. 385030), the fre-
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quency of the tone increases as air closer to the leak is
sampled, and the user need not watch the dispiay.

MicroTIP’s 3 second response time and detection limit of
0.1 ppm isobutylene permit fast detection of small leaks.

0
2.18 RESPONSE FACTORS FOR GASES AND VAPORS

In situations where only a single pure compound is present
in air, MicroTIP should be calibrated with a standard of that
specific compound as span gas. MicroTiP's 10 Cal Memo-

ries can be used to store calibration information for 10
different span gases.

reading will always be influenced by any other

o VYD QIYY Oy o T i T e

photommzable compounds present in the air sample Even if
MicroTIP has been calibrated with a specific compound, its
response is not specific and the presence of another impu-

rity may render the numerical result invalid.

It is often impractical to carry a range of different standards
into the field. Approximate results can be obtained by cali-
brating MicroTIP with the recommended span gas and
entering the appropriate response factor. The response
factor is based on the ratio of the response of the specific
compound to the response of the span gas. The response
factor muitiplies MicroTIP's reading then dispiays and
records it (if the datalogger is on).

Table 2 gives response factors from which approximations
can be made for guidance purposes. Data extrapolated from
the use of response factors must be regarded as interim and
approximate only. Table 2 should be used only for concen-
trations up to 100 ppm of the specific compound, because
response factors change with concentration.

To use the data in Table 2:

1 Press the CAL key and enter the response factor for
the specific compound
2. Calibrate MicroTIP with zero air and 100 ppm span

gas as described in Section 2.14,
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3. Expose MicroTIP to the sampie. The displayed read-
ing is the approximate concentration of the specific
compound.

Compound Response
Factor

Acetone

Benzene

Butyl Acetate
Cyciohexane
Cyclohexanone
1,2-Dichlorobenzene
Ethyt Acrylate
n-Heptane

. Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Methyl Methacrylate
n-Octane
Perchloroethylene
Styrene
Toluene
Trichloroethylene

Table 2 Response Factors

Nota: These response factors serve as a quide to concen-

,.' trations measured by MicroTIP with a 10.6 eV lamp.
"b Results are expected to be accurate to within +/-
10ppm or +/-25% of result, whichever is greater.

Accuracy of response factors to other gases and
vapors may differ from that stated.

These responses are measured relative to
isobutylene span gas.

- ) Page 21
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Chapter 3 Accessories and Other

Devices

S
3.1 PRINTER

MicroTiP is designed to interface with an Epson FX-80 or
100% compatible printer with an RS232 serial interface.
The printer cable (Photovac Part No. 395006) has been
configured for this application only. If the printer being used
is compatible with the Epson FX-80, then a suitable cable
may be required or the existing one may require modifica-
tions. If you are unsure of the compatibility of the printer
refer to the printer user's manual or contact the printer

manufacturer,

In order to modify the existing printer cable the pinout
information for the printer connector is required. Refer to
the printer user's manual for specific details. The pinouts
for the MicroTIP printer cable are shown in Figure S and are
listed in Table 3. If modifying the cable is not possible, take
the electrical and pinout information to a computer store

where a suitabie adapter may be obtained.

Brown - CTS
)
:: Red - RXD
e®
[ J
138
g @
.. Fan
e ® \
e
e A~
e " -
&
0‘ f

Rear 1 \
White - T’XD

Black - GND

Figure 5 Printer Cable
Electrical Connection

Once the proper cable has been obtained, ensure the
printer is set to 8 data bits and 1 stop bit for communica-

tion and that the appropriate baud rate and parity have
hoan galactad, llga the PRINT and GRAPH Iu::uq ag detailad

WA R WA W =

in Sections 2-15 and 2-16.
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MicroTIP 1/0 MicroTIP Printer Standard Color
Conn. (8 pin) Cable {DB25) RS-232

Pin # Pin #

1 3 TXD White
2 - - -

3 1&7 GND Black
4 - - -

5 .- - —

6 20 CTS Brown
7 2 RXD Red
8 - — -

Table 3 Printer Cable Pinouts

I
3.2 COMPUTER

MicroTIP will send information stored in its datalogger to a
computer. The computer must be set up to emulate a termi-
nal. The use of Crosstalk®, a communications software

package, is recommended.

MicroTIP is set to 8 data bits and 1 stop bit for communica-

tion. The appropriate baud rate and parity must be selected.
Jse tha RDRINT Irnu ae Aatailad |n Qnﬁt!nn 2. 1:

[ R =— llll‘ Ll Wl M LRI TT e e

Use the printer cable and a suitable adapter {(Photovac Part
No. 395006) to connect MicroTIP to the computer's serial
port. The serial port may be labelled Com1 or Com 2. Refer
to the computer user's manual to determine the baud rate
and parity as these values will depend on the computer.

The baud rate can be set from 300 to 19200. The parity
can be set to Odd, Even or None and again will depend on
the computer. The port number will be the computer port to
which MicroTiP is connected. Stop Bits must be set to 1.
Correspondingly, Data Bits must be set to 8.

The following instructions are for Crosstalk Mark IV Version

2.0. The commands may vary depending on which version
of Crosstalk is being used.

Page 23
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To initiate communications between MicroT!P and the

mAmBLtar
LTI puiT .

1. Start Crosstalk. From the dialing directory select
DIRECT and press Alt-S. A dialing directory entry will
be created for communications with MicroTIP,

2. Enter the name of the dialing directory entry. Type in
MicroTIP as the name.

3. Leave the Description as Direct <hardwired> con-
nection.
4, Leave the Number option blank as there is no tele-

phone number to be dialed.

5. Press the spacebar to turn the Capture option on.
This option will store the data received from
MicroTIP to the specified download directory.

6. Type in the Download Directory. This is the disk
drive and directory on the computer to which
MicroTIP data wiil be stored.

7. The Device should be selected as Modem even

though a modem is not being used.

8. Enter the Computer Port to which MicroTIP has been
connectaed. The port number will depend on how
Crosstalk was configured when it was installed.

:ﬂﬂt [{ =Y lﬂinvnTlD "\ﬂl‘ hﬂﬁﬁ ﬂﬂﬂﬂﬂﬁ*hf‘ LT ﬁﬂ!;ﬁl e ¥aled
il O IVINLIW T 10 1199 UOSIl WU HIGWALT W ‘\U d 2Glicl HUI L
See Section 5.3. MicroTIP will not work with a
parallei port.

D

Seat the dasirad epead. Ensure it matches the baud

rate set on MicroTIP.

10 Set the WordFormat. Stop Bits must be set to 1, and
Data Bits to 8. Parity may be set to odd. even or
none depending on the computer.

11.  Press Crtl-Enter to save the dialing directory entry.
This entry may be saved with Crosstalk. Whenever
Craosstalk is run, the MicroTIP entry will appear in the
dialing directory. If nothing has changed this entry

T g T



MicroTIP User's Manual

November 1991

Chapter 3 Accessories and Other Devices

may be used every time MicroTIP is connected to the
computer. This will save the user having to set up
Crosstalk each time.

12. Ensure the MicroTIP entry is selected in the dialing
directory and press Enter.

13. Ensure the MicroTIP print setup matches that en-
tered in the Crosstalk dialing directory and then press
the MicroTIP PRINT key. The data will now appear in
the Crosstalk communications window. It will be
stored as it appears on the screen.

14. When all the data has been sent press Alt-C and turn
the capture option off and then press Enter,

18. Press Alt-O to end the communications session.

The captured fiie wili have an extension th

the current date. Convert this file to a text file using
MS-DOS® Copy Command:

16.

ﬂn MIMAC mrmrmamd dvrma

Copy MICROTIP.814 MICROTIP.txt

17 The newly created file MICROTIP.txt can now be

|mnnr1-nr| into Lotug 1-2-2 2g a text file, See the

LA TR s wwawr v e e wmar Wm e ==

Lotus 1-2-3 User's Manual for details.

I
3.3 CHART RECORDER

MicroTIP’s output can be displayed as a O to 1 volt analog
voltage on a chart recorder in real time. - Set the chart
recorder to 1V full scale and connect it to MicroTIP's 1/0O

.............. ala T b
connector using the anq.ug output cable (Photovac Part Ng.,

3950085). The concentration range of the analog output
signal is selected with the SETUP key, and can be set to
20, 200, or 2000 ppm full scale.

I
3.4 SAMPLE BAG

MicroTIP is equipped with a sample outlet fitting (See Figure
i) from which sampies may be coiiected for further anaiy-
sis. Connect a sample bag to the fitting with a short iength
of 1/e’’ inside diameter flexible tubing.
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Note: Readings may fluctuate due to changes in detector
flow rate as the sample bag is filling.

The bag contents wiil not perfectly represent the
sample. Ozone produced by MicroTIP’s detector will
be present, and sample compaosition may have been
altered by passage through MicroTIP’s sampling
pump.

S A
3.5 THREE METER (9.8') SAMPLE LINE

For remote sampling, connect the 3m (2.8') sample line
{Photovac Part No. 390008) to MicroTIP’s sample inlet in
place of the 17cm (6.8') sample line supplied.

|
3.6 SHOULDER STRAP

Snap one end of the shoulder strap to the steel shoulder

atrarm Aarnnastar hail abavua Rﬂu-\rnTID e LM Annmantsar Qran
erap LONNCULDT Oah QulVE Valils S /v CONNeCor, shapg

the other end to one of the shoulder strap connectors be-
side the display. The connection point is selectable for right
or left handed operation. Adjust the shoulder pad and strap
lenath for comfort.

I
3.7 HEADSET

To connect the headset:

1. Remove the dust cap.

] ﬁnn-;nn# thn handent (Dhatans Dask AMa 2OEAD01 +4

[ 21} WwWTHIGWL UIT NHOQWOTL (P 1IVLWYYAL T Ol 1Y, DWW LY
the 11O port and tighten the locking nut.

3. Use the knob on the headset to adjust the volume.

Operation of the headset is described in Section 2.11-2.13.

1
3.8 REPLACEMENT DETECTOR LAMPS

MicroTIP is supplied with an ultraviolet (UV) iamp which
produces an energy of 10.6 electron-volts (eV). With this
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standard lamp installed, MicroTIP responds well to gases
and vapors which ionize at 10.6 eV or less. Some of these
are listed, with their response factors, in Table Z. For spe-
cial applications, MicroTIP's response can be changed by
using other lamps.

With a 8.5 eV lamp, MicroTiP responds well only to gases
and vapors which ionize at 8.5 eV or less. Some response
factors with & 9.5 eV lamp are listed in Table 4. To use the
9.5 eV lamp, MicroTIP must be calibrated with a compound

..... + halawar O E alf  Tal i
which ionizes at below 9.5 eV. Toluene at 100 ppm in an

is recommended.

Table 4 gives response factors from which approximations
can he made for guidance purposes. Data extrapolated

B (RGP AfT MWl IS el d o wr s

from the use of response factors must be regarded as
interim and approximate only. Table 4 should be used only
for concentrations up to 100 ppm of the specific com-
pound, as response factors change with concentration. Data

from Table 4 may be used in the same way as those from
Table 2 if a single pure compound in air is being sampied.

1. Press the CAL key and enter the response factor for
the specific compound.

2, Calibrate MicroTIP with zero air and 100 ppm span
gas as described in Section 2.14.

3. Expose MicroTIP to the sample. The displayed read-
ing is the approximate concentration of the specific
compound.

In a situation where a range of gases and vapors exists,
MicroTIP displays a reading representing the total concen-
tration of photoionizable compounds present. The change in
the response factor given by the 9.5 eV iamp is especiaily
useful when sampling mixtures, for example, a mixture of
benzene and n-cctane. Both compounds are detected with
MicroTIP, and benzene is the more toxic of the two. For
health protection, a relatively higher response to benzene
and a lower response to n-octane are desired in order to
detect lower concentrations of benzene in the presence of

n-octane.
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COMPOQUND RESPONSE
FACTOR

Acetone

Benzene

Butyl Acetate
Cyclohexane
Cyciohexanone
1,2-Dichlorobenzene
Ethyl Acrylate
n-Heptane

Methy! Ethyl Ketons
Methyl Isobutyl Ketone
Methyl Methacrylate
n-Octane

Parahinrnathuvlann
T S % B IPNTY W L) L~

Styrene
Toluene
Trichlioroethylene

Table 4 Response Factors with
9.5 eV Lamp

Note: These response factors serve as a guide to concen-
trations measured by MicroTIP with a 9.5 eV lamp.
Resuits for compounds with response factors of 3.3

aa= and balow are axpectad to ba accurate to within + /-
i 10ppm or +/-25% of result, whichever is greater.
Results for compounds with response factors above

3.3 are expected to be accurate to within +/- 40%
of result. Accuracy of response factors for other
gases and vapors may differ from that stated.

These responses are measured relative to toluene
span gas.

The response factors in Tables 2 and 4 are inversely propor-
tional to MicroTIP's response to a specific chemical, that is,
a low response factor means that MicroTIP has a high
response.

With a 10.6 eV lamp, the response factor of benzene is 0.6
and that of n-octane is 2.6 {from Table 2).
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10.6 eV response ratio (benzene/n/octane) from Table 2:
= 1/0.8

1/2.86

4.3

9.5 eV lamp the response ratio (benzene/n-octane) from
Table 5:

It
e

1.2

/10
3

H
00 -

The response ratio for the 8.5 eV lamp is about twice that
for the 10.6 eV lamp. Because of this difference in re-
sponse, benzene vapor from the mixture contributes more
to the MicroTIP reading with the 8.5 eV lamp than it does
with the 10.6 eV lamp. MicroTIP with the 8.5 eV lamp is
therefore better suited to detecting benzene in the presence
of n-octane.

The 9.5 eV lamp is installed, maintained, and removed
according to the instructions in Section 4.2,

With an 11.7 eV lamp in ta i
leak detector responding to gases and vapors wh:ch ionize
at 11.7 eV or less. This lamp is intended for High Sensitivity
operat[on only It :s not suitable for direct-reading use,

e Af tha larmn wind e m:n'nrln|
d W1 Wl AN lu‘ll’-’ FEIE AW FY ISR Aal s

The 11.7 eV lamp window material is Lithium Fluoride (LiF).
Uniike other lamp windows, LiF readily absorbs water from

atmospheric humidity. When contaminated by moisture,
the window loses its ability to transmit UV light.

Note: Never touch the window or let liquid water near it.
Furthermore, LiF is composed of two light elements which
are easily disrupted within the crystal lattice by the same
UV light generated by the lamp. Disruption of the lattice
causes the crystal to turn a yellowish color, and again
performance deciines.

The 11.7 eV iamp is useful for detecting leaks of chemicals
not ionized by the 10.6 eV lamp.

Carbon tetrachloride can be used as an exampie. Set Mi-

Pana 29
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croTIP to disptay a bar graph. The length of the shaded
area on the display represents the concentration of carbon

tartramhlarida fand athar innisahlas) in tha eamnla Ae
LeWratmionas 1and oner 1ICNIZanesy It Ihe Sampa. AS

MicroTIP samples air closer to the carbon tetrachloride
source, the dispiay indicates higher concentrations.

Numerical values shown an MicroTIP's display should not
be interpreted as parts per million concentrations. They
indicate only the relative presence or absence of ionizable
gases and vapors. MicroTIP’s 3 second response time and
detection limit of 10 ppm carbon tetrachloride permit fast
determination of small ieaks.

Because of the lamp window limitations, the lifetime of the
11.7 eV lamp is restricted and it must be used sparingly
according to these instructions:

1. Remove the 11.7 eV lamp from the supplied
dessicant bottle and install the lamp according to
Section 4.2.
2. Switch on MicroTIP, wait for it to warm up, and
press SETUP.
Range 0-7 ppm 4y 3. Select the 0-20 ppm range with the arrow keys and
200 press ENTER.
Cat meiory 7ty 4, Select High Sensitivity with the arrow Keys and
High Sensitivity press ENTER.
5. Press EXIT-and then select the bar graph with the
1o — 20 MICn] AW Loy
244 11:15 Feb 15 EierEay ARy
6. Press CAL and calibrate MicroTIP with zero air. High
Connect zero gas Sensitivity operation does not require a response
then press ENTER £
factor or span gas.

7. Every 15 minutes of operation, recalibrate MicroTIP
with zero air.

8. Every hour of operation, switch off MicroTIP and
examine the lamp window for yellowing. If the win-
dow is yeliow, then remove the lamp and regenerate
the window according to the procedure below.
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9.

1.

F Y

After use, remove the tamp from MicroTIP and store
it in the supplied dessicant bottle.

To regenerate the 11.7 eV lamp window:

Clean the lamp window with dry cerium oxide pow-
der on a dry cotton swab. Do not use methanol or
water,

Heat the lamp in a 150°C (300°F) oven for 8 hours or
maore.

Allow the lamp to cool before use.

- A rmIARAra

o
regencrated

o
dessicator for

ternatively, the lamp wi
without heat by storing the lamp in
at least 5 days.

vasiemef mans am 3
NGowW Can o
a
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L
4.1 CHARGING THE BATTERY

When the instrument status reads LoBat, the MicroTIP
battery pack requires recharging. A fully charged battery
powers MicroTIP for 6 hours. If the instrumeant is to be used
for more than 6 hours, carry a spare battery pack. When
the first one has been discharged, replace it with the spare.
Upon return from field work, recharge both battery packs as
outlined in Section 1.2. Two chargers are reauired to do this
overnight. Use oniy the MP-1000 battery charger {(Photovac
Part No. 395018/17).

LoBat 100 ppm
250 14:20 Feb 15

The charger automatically charges at a high charge rate
until the battery is fully charged and then maintains the full
charge with a low continuous charge rate indefinitely so
there is no danger of over-charging.

Note: Leaving MicroTIP for more than three days without a

. charged battery pack will result in loss of recorded
": data and setup parameters. To avoid loss of data,
J charge the battery pack for at least 8 hours and put

— it back onto the instrument.

If MicroTIP is not used regularly, the battery should be
charged at ieast twice a year for at least 8 hours, but not
meore than 7Z hours,

L
4.2 CLEANING THE LAMP WINDOW

During the course of normal operation a film builds up on
the window of the detector lamp. The rate at which the film
develops depends on the type and concentration of the
gases and vapors being sampied and results from the UV
light interacting with them. As a guide, clean the window
every 24 hours of operation.

1. Ensure the instrument is turned off.

2. Hold the black detector housing in one hand and
unscrew it from the body of MicroTIP. Remove the
housing, being careful not to lose the o-ring seal on

i £ al PR PR Y T P ) e
(1%

oy . i 2PN -
10D O ine PnoLwiiviicauun ugilela U, 111G UgGieLul
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cell, lampholder, and high frequency {HF} driver

3. Unpiug the red and yellow wires from the HF driver
circuit board.

4, Locate the black ground wire. Loosen the screw on
the oscillator board and disconnect the black wire.

g, Hold the lampholder in one hand so it will not rotate
and carefully unscrew the detector cell with the red
and vellow wires attached.

Note: Do not touch the fine wire mesh inside the detector

cell. Any dust or dirt in the detector ceil can be
blown out with a gentle jet of compressed air.

6. Leaving the lamp spring in place, remove the lamp
from the lampholder.

7. To remove the film, gently rub the window of the
lamp with a lint free tissue moistened with methanol, _ _Adf//{_ -
8. Allow the window to dry and then, without touching '

the window, replace it in the lampholder.

9. Replace the detector cell squarely on the lampholder
and ensure the o-ring seal is in position. Finger
tighten only. Do not over-tighten.

S

Repiace the biack wire beiow the screw on the
oscillator board and tighten the screw down. Plug
the yellow wire onto the gold pin and the red wire
onto the silver pin on the HF driver circuit board.

11. Check the lampholder and ensure it is securely
seated by hand.

17 B
LR aep

Calibrate MicroTIP and then continue normal operation.

5]
L3 ]

Page



MicroT!IP User's Manual .o November 1991

Chapter 4 Routine Maintenance

4.3 REPLACING THE DETECTOR UV LAMP

Fault 0.0 ppm If the tamp has failed then it requires repiacement:
251 14:50 Feb 15 '

1. Remove the lamp as outlined in Section 4.2,

Detector light
intensity is low 2. Remove the lamp spring from the lampholder and
replace it with the new lamp spring.

3. Without touching the window of the new lamp
carefully place it in the lamphclder.

4, Replace the detector cell and the detector housing as
outlined in Section 4.2,

Once calibrated, MicroTIP is ready for operation.

e e

4.4 REPLACING THE iNLEY FILTER

MicroTIP is equipped with a dust filter to reduce detector
contamination. As the filter collects dust, MicroTIP’s inlet
flow rate and sensitivity decrease. Replace the filter every
240 hours of operation, or more frequently if MicroTIP is
used in a dusty environment. Do not operate MicroTIP
without an inlet filter.

1. Turn the instrument off. Hold the filter housing near
the detector housing with a 3/1e’” wrench.

2. Unscrew the top of the filter housing with another
5/18°* wrench. Be careful not to iose the metal sealing
washer.

3. Remove the spring and filter and install the new

i e L e el - tl-‘ﬁ

filter, open end first. Replace the filter spring and the
top of the filter housing. Tighten the top nut while
holding the bottom one stationary with the wrench.

In
(o]
]
5
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4.5 REPLACING THE SAMPLE PUMP

Replace the sample pump after every 5000 hours of use.

Turn the instrument off and remove the battery
pack,
Place MicroTIP upside down on a clean, fiat surface
and remove the 4 screws securing the handle to the
control housing. Now remove the two screws in the
handle flare.

Carefully lift the handle away from the control hous-
ing. The two parts remain connected by the wires
from the I/O connector.

Locate the red sample pump mounted on the bottom
of the power supply printed circuit board. See Figure

Power Supply Pump Out Pump In
Board

Pump Securing Screws

Figure 6 Pump Placement

Disconnect the 2-pin pump connector from the
power supply board and then remove the 2 screws
securing the pump to the power supply board.

Gently pull the pump out about /2" and remove the
2 pieces of clear tubing from the pump.
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7. Connect the clear tubing to the new pump and slide
the new pump into position.

8. Secure the new pump with the 2 screws.

9. Connec

tt
the socke

[ 1

he 2-pin connector from the new pump to
nn

t nowar sunnlv haard
& L d Ir A

=]
IR MUY O

- 4

10. Carefully position the handle over the control housing
and replace the 6 screws in the bottom of the handle
and in the handle flare.

11.  Snap the battery pack into place. Turn the MicroTIP
on and calibrate it.
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Chapter 5 Troubleshooting

L
5.1 IF MICROTIP DRAWS IN LIQUID

MicroTIP accepts only gas and vapor samples. Aspirating a
tiquid may result in damage to the lamp and the pump. If

Armeim im tha -
water is drawn in, the affected parts of the instrument may

be cleaned and dried. Contact Photovac Service if another
liquid is aspirated.

1, Before taking the instrument apart allow MicroTIP to

2N =288 % 1)

run until no more liquid comes out of the sample
outlet fitting below the detector housing. This will
clean out the pump.

2. Turn the instrument off. Remove the detector cell
and lamp as outlined in Section 4.2.

3. Dry the lamp with a clean lint free tissue and clean
the window, See Section 4.2,

4, Clean the detector cell in distilled water, preferably
in an ultrasonic cleaner.

Note: Do not touch the fine wire mesh in the detector cell.
Do not use soivents as they will degrade the detec-
tor cell.

5. Dry the detector cell overnight at 50°C (125°F).
6. Dry the inside of the lamp hoider,

7. Remove the filter cartridge as in Section 4.4 and dry
the inside of the filter housing.

instail a new filter {Photovac Part N

re-assemble the filter housing.

[y QAEANAMNY Aea
N, QWA Al il

3]

Once calibrated, MicroTIP is ready for operation.
W

5.2 INSTRUMENT STATUS AND FAULT DISPLAYS

The instrument status appears at the left of the upper line
of the dispiay and on the Print and Graph outputs. Each
status has a priority assigned to it. If more than one status

Page 37



MicroTIP User's Manual

Chapter 5 Troubleshooting

November 12891

Page 38

is in effect, then the status with the highest priority is
displayed until the condition is corrected or until the option
is turned off.

Status Code Priority Description

Fault F 1 One of 3 faults is occurring. Press
TUTOR for details

Cal C 2 Will never be observed on the

dispiay during normal operation as

warimiie maalilhveatisam meses e
VA TWUD WAl gLl P WHITIR L

messages are displayed while
MicroTIP is calibrating. If the
instrument is turned off when it is
calibrating with span gas, Cal will
appear on the dispiay when
MicroTIP is turned on again
indicating the last calibration was
incomplete. Cal status is also
shown on printed and graphed
output.

QOver O 3 Detected concentration exceeds
2000 on the display.

Alarm A 4 Detected concentration exceeds
the set glarm level.

LoBat L 5 Battery pack power is low.
Recharge or replace pack.

Piay P <] The instrument is playing back
previously recorded data.

HiSens H 7 High Sensitivity operation.

Ready R 8 Normal operation.

Table 5 Instrument Status

When the bar graph display or the Graph output is selected,
the instrument status is reduced to a one-letter code. Table
5 summarizes the instrument status and priority.
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Detector light
intensity is low

Signal from zero
gas is too high

Detector field
voltage is low

3
»

When the Fault status is displayed, MicroTIP's operatio
T

ramaramiend Drance +ha A rin.
LY A d L}

11O v far a trasn lima
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vy ROy U U v

tion of the fault.
MicroTIP must be serviced away from hazardous locations.
Fault: Detector light intensity is low

Cause: Defective detector or UV lamp.
Action: Replace the UV lamp. See Section 4.3.

Cause: Poor connection between lamp holder and HF
driver circuit beard,

Action: Check the green wire joining lamp holder to
HF driver circuit board. Ensure it is securely
connected to both the lampholder and the
circuit board. See Section 4.2.

Fauit: Signal from zero gas is too high

Cause: Contamination of sample line or fittings
before the detector.

Action: Clean or replace the sample line or the iniet
filter. See Section 4.4,

Cause: Span and Zero gases mixed up.

Action: Ensure ciean gas is used to zero MicroT iF
and that the span gas is of a reliabie
concentration.

P P L (=

Cause: Contamination in the
Action: Clean the detector. See

detsctor.
Section 5.1.

Cause: Short circuit in the detector.

m: Ramnauva datanstar ancura ragietan
1HE ] ensurea
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red wire and yellow wire exceed
megohms.

A ntioy
ACUC

w5
-

Fault: Detector field voltage is low

Cause: Internal fault electronics.
Action: Contact Photovac in Service,
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5.3 ESTABLISHING COMPUTER COMMUNICATIONS
if, after having foilowed the procedure in Section 3.2,
communications cannot be established with a computer, the

problem may lie with the hardware connections or the
printer cable configuration,

1. Ensure MicroTIP is connected to the serial port of the
computer.
The sgarial nort will usually be a mals connector,

e sar usually be a male connector
typically 9 pins on an IBM-AT® and compatibles and
25 pins on an IBM-XT® and compatibles. The 25 (or
more) pin female connector is usually a parallel port.
MicroTIP cannot be connected to a parallel port.

An exception to this rule is Tandy® Computers,
which use a female 25 pin connector for the serial
port. ‘

2. Ensure the cable being used is compatible with the
device.

An IBM-AT and compatibies with a 9 pin serial con-
nector will first require a null modem to switch pins
2 and 3. Next a gender changer that converts the
male DB25 connector on the printer cable from male
25 pins to female 9 pins is required. Thase two
adapters have been combined into one, which is
supplied with the MicroTIP printer cable.

An iBM-XT and compatibles shouid not require a nuit
modem but will require a gender changer. A gender
changer will convert the male DB25 connector on
the printer cable to a female connector. A gender

bnmem e i mussmamdl b *hn RAlaeanTID —nn-no-nr mabla

cnanger is a'uppuuu with the MicroTIP printer cable.

The pin definitions of interest are listed in Table 6.
Only pins 2 and 3 are shown since these are the

nrahlam nine:
Pl v d N Plll!—ll

Pin # MicroTIP IBM-AT BM-XT
2 Rxd Rxd Txd
3 Txd Txd Rxd

Table 6 Pin Definition




MicroTIP User's Manual

Chapter 5 Troubleshooting

November 1981

Pins 2 and 3 should be mismatched hetween
MicroTIP and the computer. Ensure this is the case.
It is also possible that the cable being used may
switch pins 2 and 3 even if it is not necessary. i.e.
the cable is a null modem. |IBM-XT cables are usually
null modems, since a null modem is required for
connection to a printer,

If you are using an IBM-AT and find that a null mo-
dem is not required it is possible that an IBM-XT
serial port has been added to an expansion slot and
thus does not require a null modem. The opposite
may be the case if an IBM-AT serial port was added
to an IBM-XT expansion siot, in which case the null
modem is required.

Ensure all hardware is working properly.

Use a printer to test both MicroTIP and the compu-
ter. Connect MicroTIP to the printer and ensure that
this arrangement produces the desired results. If
correct printout is obtained then the MicroTIP and

hyn N
the printer cable are ckay.

Now connect the computer to the printer and ensure
this works. if the desired printout is obtained this
ensures the computer is sending data corractly.
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e ——
6.1 OVERVIEW

MicroTIP is a microprocessor controlled instrument for
measuring the presence of photoionizable chemicals in air at
parts per million levels. The block diagram in Figure 7 shows
the main components of MicroTIP. The microprocessor
controls the components of the instrument and interprets
and records the signal generated by the photoionization
detector (PID). Recorded data and setup information entered
into the microprocessor’s memory are retained when Mi-
croTIP is turned off.

:J_; Inlet =D Photoionzation :D D
Fiiter Detector Pump

i

s

pom———=tm Microprocessor pet——————

1 Keaypad l

Power Display &
Supply I/Q Connector
Gas Connections >

Electrical Connections —&=

Figure 7 Block Diagram

A pump continuously puils the air under test through
MicroTIP’s PID. The PID converts the concentration of
ionizable chemicals in a sample into an electrical signal. The
microprocessor subtracts any background from the signal
and divides this signal by a sensitivity previously obtained
by calibrating with a standard gas of known concentration.
This concentration appears on MicroTiP’'s display and,
depending on the values entered through MicroTIP’s
keypad, an alarm message may be dispiayed or an audio
signai may be heard.

MicroTIP can detect thousands of different types of airborne
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gases and vapors and its response depends on the type as
well as the concentration. MicroTIP does not distinguish one
type of chemical from another, but displays a number indi-
cating the total concentration of ail ionizable compounds in
the sample.

A standard of isobutylene at a known concentration may be
used for setting the sensitivity. If MicroTIP is calibrated with
isobutytlene, it displays concentrations in units equivalent to
ppm of isobutylene. If isobutylene were the only ionizable
chemical in the sample, then MicroTIP would display its
concentration directly,

MicroTIP responds more or less readily to other chemicals
than it does to isobutyiene. Because it has a medium sensi-
tivity to isobutylene, this gas has been chosen as a reliable
means of reporting an average concentration of total
ionizables present.

For special applications, gases other than isobutylene can
be used to calibrate MicroTIP.

6.2 PHOTOIONIZATION DETECTOR

MicroTIP’s PID is shown in Figure 8. The PID measures the
concentration of ionizable chemicals in the gas stream from
the sample inlet and produces an electrical signai for the
MiCroprocessor.

A UV lamp generates photons which ionize specific mol-
ecuies in the gas stream. The permanent air gases {argon,
carbon dioxide, nitrogen, oxygen, water vapor etc.) require
a relatively high energy for ionization, and are not icnized by
the UV photons. Many of the chemicals considered pollut-
ants, including most hydrocarbons, are ionizad.

The gas stream is directed into the PID through a smail port
at the center of the lamp window and through a series of

larger ports around the perimeter of the lamp window. This
bypass arrangement permits a high sample flowrate and
short response time, while minimizing contamination of the

lamp window.

The ionized molecules in the detector cell are subjected to a
continuous electric field between the repeller electrode and
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Lamp Power
Supply
[}
Antenna Wire
Lamp Driver
Lamp Holder _ Circuit

i
[ Microprocassor |

é
Light Sensor }

Sample In v Gas Out
From Inlet Through Pump
Figure 8 Phaotoionization Detector

the collector electrode. The ions move in the electric field,
generating a current which is proportional to the concentra-
tion of the ionized molecules in the detector cell. An elec-
trometer circuit converts the current to a voltage which is
then fed to the microprocessor.

The detector lamp is operated by an HF lamp driver circuit
which delivers high frequency energy to the lamp through
an antenna wrapped around the lamp holder. The lamp
driver power supply is controlied by the microprocessor
based on a feedback signal from a light sensor on the HF
driver circuit board.

M MAAITD 5 A
0.3 WALIDAMALIVIY AN

Periodic calibration is required to compensate for PID output
changes due to iniet filter restriction, lamp window cleanli-
ness, sampie pump wear and other factors.

During calibration, MicroTIP's PID is first exposed to zero
air. A small signal is generated. This zero signal is stored by
the microprocessor.

In High Sensitivity operation, the microprocessor subtracts
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the zero signal from the PID signal, and muitiplies the differ-
ence by 1000. This number is then displayed.

When one of the 10 Cal Memaries is selected, MicroTIP’s
PID is next exposed to span gas. This span signal is stored.
The microprocessor subtracts the zero signal from the span
signal and divides the difference by the user-entered span
gas concentration. The resulting sensitivity is stored in the
selected Cal Memory with the zero signal. In operation, the
microprocessor first subtracts the zero signal from the PID
signal, then divides the difference by the sensitivity. This
number is then muitiplied by the response factor and dis-
played.

second interval and determines the minimum, average and
maximum readings. It stores these numbers along with the
highest priority instrument status and the most recent time,

| =SRPP NS
date and Event number which cceurred during the 15 sec-

ond interval. MicroTIP automatically records these resuits
for 12 hours of operation when the datalogger is turned on.

Thess recorded data can now be plaved back on MicroTIP’s
display. The display is identical to the numeric or bar graph
display, but the instrument status is ‘‘Play” indicating that
recorded data, not real-time data, are being displayed.
During playback MicroTIP continues to analyze and record
new data.

Recorded data can also be printed as either a table or a
graph. Data may be automatically averaged to fit on one
81/ x 11" page, or all recorded data may be printed or
graphed. The averaging interval and number of readings
averaged are shown at the top of the page.

For each averaging interval, MicroTIP prints the minimum of
all the minima, the average of all the averages and the
maximum of all the maxima.
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Size: 43 ¢cm (16.9") long, 9.5 cm (3.75"")
wide, 14,6 cm (5,75"") high

Weight: 2.5 kg {8.5 ibs)

Detector: Photoionization, bypass-type, with
standard 10.6 eV HF-excited electrode-
less discharge tube

Keypad; 16-key silicone with tactile feedback

Display: 2-line, 16-character dot-matrix, liquid
crystal with adjustable backlighting, for
alphanumeric and bar graph readouts

Datalogging

memory: 25k

Chart recorder

output: - 0 to 1 volt full scaie

Serial output RS-232, 300-19200 baud with odd,
even or no parity, for tabular and graphic
printouts

Audio output: Continuous concentration-modulated
tone or tone on alarm only

Inlet connection: /8’ (3.2 mm) stainiess steel compres-
sion fitting

Outlet connection: '/s’* (3.2 mm) stainiess steel barb fitting

Battery type: Sealed lead-acid, field-replaceable pack

Charge/discharge

time: 8 hr/6 hr

Battery charger: Automatically charges and maintains full
charge in battery pack

Materials in

sampie stream:  Stainless steel, Teflon®, Viton®

iniet fiiter: Hepiaceabie stainiess steei, 2 um

Inlet flowrate: Exceeds 500 mL/min

Dame A0
rayo T
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Operating temp-
erature range:

Operating
humidity range:
Operating conc-

entration range:

Accuracy:

Precision:
Response time:

Detection limit:

0 to 100% Relative Humidity (non-
condensing)

0.1 to 2000 ppm isobutylene equivalent

isohutylene: (after calibration with zero
air and 100 ppm isobutylene span gas):
within +/-2 ppm or +/-10% for O to
100 ppm; within +/-15% for 100 to

AP e b ;_AnOL £
1080 ppmi; within +/-209% for 1000 to

2000 ppm

Acetone: (after calibration with zero air
and 100 ppm acetone span gas): within
+ /-4 ppm or +/-10% for O to 100 ppm;
within +/-15% for 100 to 1000 ppm;
within +/-20% for 1000 to 2000 ppm

Benzene: (after calibration with zero air
and 100 ppm benzene span gas): within
+/-4 ppm or +/-10% for O to 100 ppm;
within +/-20% for 100 to 1000 ppm;

within +/28% for 1000 to 2000 ppm
Toluene: (after calibration with zero air
and 100 ppm toluene span gas): within
+/-2 ppm or +/-10% for O to 100 ppm;
within +/-20% for 100 to 1000 ppm;
within +/-25% for 1000 to 2000 ppm

Trichioroethylene: {after calibration with
zero air and 100 ppm trichioroetiyiene
span gas): within +/-5 ppm or +/-10%
for 0 to 100 ppm; within +/-25% for
100 to 1000 ppm; within +/-35% for
1000 to 2000 ppm

+/-1% (100 ppm isobutylene)
Less than 3 seconds

0.1 ppm isobutylene
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Chapter 8 Warranty

MicroTIP is warranted for one year against defects in mate-
rials and workmanship.

3
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products (except Detector UV Lamps which carry p cn‘ic
warranties) will be free from defects in materials and work-

manship for a period of one (1) year from the date of receipt
by the Customer, This Warranty applies to proper use of the

L A T gl Yy W 1 R e AN e —2T

equipment by the customer and may be voided if, in the
opinion of Photovac Incorporated, the product has been
abused or treated in a negligent manner so as to cause
damage or failure. Negligent use includes, but is not limited
to, exposure of the internal parts of the equipment to water.
Damage caused thereby is expressly excluded from this
Warranty.

[-14
yval

When Photovac is made aware of a problem in MicroTIP
which would be eligible for remedy under Warranty, it will
issue a Return Authgrization Number to the Customer. No
return will be accepted unless such authorization has been
obtained.

If upon receipt of the equipment Photovac determines that
repairs should be done under Warranty, Photovac’s sole
liability shall be for labor and materiais necessary to put the
equipment into proper order and return this to the Customer
as promptly as possible. Photovac is in no way responsible
for any inconvenience or loss, consequential or incidental,

caused to the Custormner as a resuit of the equipment being
out of commission.

The Customer is responsible for shipping and insurance to
D ' ol

o Aol b Blams e H
tne designated rnotovac senvice

In USA: In Canada:

Photovac International Photovac Incorporated
Incorporated

25-B Jefryn Boulevard West 105 Doncaster Avenue
Deer Park, New York Thornhill, Cntario
11729 L3T 1L6
{516)254-4283 (416)881-8225

Outside USA and Canada; Contact the Photovac representa-

tive in your area.
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Appendices

0 S
APPENDIX A - INSTALLING AC PLUG

The MicroTIP battery charger is supplied with a grounded
North American plug for 100-130 VAC operation. For use in
other countries it must be replaced with a suitable plug.

1. Cut the power cord near North American style plug.
2. Separate and strip the two wires.
3. Connect one wire to the neutral terminal of the new

plug. Connect the other wire to the live terminal of
the new plug and assemble the new plug.

4, Set the voltage selection switch, on the bottom of
the battery charger, to the correct voitage.

Warning: Incorrect AC connection can be lethal. Photovac
cannot be responsibie for errors in connection.

PR
APPENDIX B - SPAN GAS SUPPLIER
The MicroTIP Calibration Kit includes the following items:

1. (Gas pressure regulator with contents gauge, to fit a
6D size cylinder of span gas

2. Gas sampling bag

3. Adapter tubing with fittings for regulator and
MicroTIP iniet {attached to gas bag).

The kit does not include a tank of span gas. The recom-
mended span gas, isobutylene at 100ppm +/-5% in air,
may be obtained from Aiphagaz. In United States and
Canada contact:

Alphagaz Specialty Canadian Liquid Air
Gases Division, Customer Service
Liquid Air Corpaoration, 6880 Lafontaine
P. O. Box 149, Woods Road Ville D'Anjou
Cambridge, MD 21613, USA Quebec, Canada

H1M 2T2
Tel: (800) 638-1197 Tel: (514)351-7014

{301) 228-6400

Outside the US and Canada, contact the US Alphagaz office

| above for the nearest location.
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Index

Symbols

10.6 eV UV Lamp 27

11.7 eV UV Lamp 29
Operation 30
Regenerate 31

1,2-Dichiorobenzene

AA A A Plasonama
1W.0 €V NESPONSE 21

9.5 eV Response 28
9.5 eV UV Lamp 27

A

AC Plug
Replacing 48
Accessories 22
Standard 1
Accuracy
10.6 eV Response 21
Specifications 47
Accurate
8.5evV UV Lamp 28
Acetone
10.8 eV Response 21
9.5 eV Response 28
Accuracy 47
Alarm
Status 38
ALARM Key 9
Tutorial 4
Alarm Level 9
Alarm Status 10
Analog Output 25
Set Range S
Arrow Keys 9
AUDIO Key 9, 10
Tutorial 4
Audioc Options
Playback 10
Audio Output 486
Set Range 9

Averaging Interval 14

B

Bar Graph
Display 5
Bar Graph Display
Set Range 9
BATT Key 6

Titmrinl A
AL G -

Battery
Charging 1, 32
‘Pack 2
Type 48
Battery Charger
MP-1000 1, 32
Replacing AC plug 42
Specifications 486
Voltage Selection
Switch 48
Battery Pack
Replacing 1
Baud Rate
Setting 13, 23
Benzene
10.6 eV Response 21
9.5 eV Response 28
Accuracy 47
Butyl Acetate
10.6 eV Response 21
9.5 eV Response - 28

C
Cal

| T e X =4
LA Lua [*L*)

CAL Key 11, 27
Tutorial B
Cal Memory
Programming 12
Selecting 9
Calender 4
Calibration 11
High Sensitivity 18

Technical Description 44
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Calibration Kit 49
Operation 11
Carbon Tetrachloride
11.7 eV Response 29
Charge/Discharge Time 46
Charging the Battery 32
Chart Recorder
Operation 25
Chart Recorder Qutput 46
CLEAR Key 7
Tutorial 5
Clock 4
Communications
Computer 24
Computer
Communications 24
Operation 23
Serial Port 23
Computer Communica-
tions 40
Concentration Range 47
Contamination
Lamp Window 28
Control Housing 35
Crosstalk
Operation With
MicroTIP 24
SetUp 24
Crosstalk Software Pack-
.age 23
Cvcelohexane
10.6 eV Response 21
9.5 eV Response 28
Cyclohexanone
10.6 eV Response 21
9.5 eV Response 28

D

Data Bits 13, 23
Datalogger

Deleting 7

On/Off 7

Printing 13

Searching 11
Datalogger Memory 3, 46

Date 4

Setting 8

DB25 Connector 40
Detected Concentration 3
Detection Limit 20, 47
Detector
Contamination 39
Fault 39

Short Circuit 39
Specifications 46
Detector Cell

Removal 33
Detector Field Voltage
Fault 39
Detector Housing 2
Display 2

Options &5
Playback 10
Specifications 486
DISPLAY Key &
Tutorial 4
Display Update 3

Displayed Reading 3

DOS Copy Command 25
Dust Cap 2
Dust Filter 37

E

Electronics Fault 39
ENTER Key
Tutorial B
Epson FX-80
Printer 13, 22
Establishing Computer Com-
munications 40
Ethy! Acrylate
10.6 eV Response 21
9.5 eV Hesponse 28
Event Counter
Resetting 7
EVENT Key 7
Tutorial 4
Event Number 3
Event Options 7
Events 7
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Deleting 7
EXIT Key 4, 8
Tutoriai B
F
Fault

Status 38
Fauit Dispiays 37
Filter 37
Fiiter Housing 2
Filter Spring 34

Fit on One Page

Option 14, 17
Fitting

Sampie Outiet 25
G

Gas Bag 11
Graph

Options 186
Range 16
GRAPH Key 16
Tutorial 5
Graph Qutput 17
Setting 9
Graphing
Duration 18
Stopping 19
H

Handle Flare 2
Headset

Connecting 9
Connection 26
Operation 9, 19

Vialiwma Q
W WSIANE W L

Volume Adjustment 26
HF Lamp Driver Circuit 44
High Sensitivity

Calibration 19

Selecting 9
High Sensitivity Opera-

tion 19, 29, 30

Status 38
Humidity Range 47

I

/0 Connector 2, 13
IBM-AT 40 :
1IBM-XT 40

[D Number

Graph 17

Print 14
Infequent Operation 32
Iniet Connection 486
Inlet Filter
Replacement 34
Replacing 34
Specifications 46
Inlet Flowrate 46
Instailation

AC Plug 49
instrument Status 37
Code 18

Internal Fault 39
Isobutylene
Accuracy 47
Span Gas 11, 43

K
Key
ALARM 9

AUDIO ¢
BATT 6

1
CLEAR 7

DISPLAY 5
EVENT 7
EXIT 8
GRAPH 18
LIGHT 5
MAX 6
PLAY 10
PRINT 13
SETUP 8
Key Functions 5
Key Options 5

Technical Description 44 Keypad 2, 4, 16, 18

HiSens

Specifications 46
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L

Lamp Driver Circuit 44
Lamp Holder 33
Lamp Spring 33
Repiacing 34
Lamp Window

Cleaning 32
Contamination 29

Leak Detector 29
1 12UT K avwy 5

[CTR LR B R 2 ]

Tutoriai 4
Liquid
If MicroTIP Draws In 37
Status 32, 38
Lotus 1-2-3
Operation with
MicroTIP 25

M

Materials in Sample
Stream 46
MAX Key B
Tutorial 4
Max Register ©
Memory
Datalogger 3
Methyl Ethyi Ketone
10.6 eV Response 21
9.5 eV Response 28
Methyi isobutyl Ketone
10.6 eV Response 21
9.5 eV Response 28
Methyl Methacrylate

AMA A 1\ MNanammam 1
1.0 BV NESPONSE <41

9.5 eV Response 28
MicroTIP

Specifications 46
MicroTIP Calibration Kit 49
MicroTIP 1/0O Connector 13

Pinouts 23
MP-1000 Battery

Charger 1, 32

N
n-reptane
10.6 eV Response 21
9.5 eV Response 28
n-Octane
10,6 eV Response 2
9.5 eV Response 28
Nuil Modem 40
Numerical

Dignlay B

TR Y

Operating Concentration
Range 47
Operating Humidity
Range 47 _
Operating Temperature
Range 47
Operation
11.7 eV UV Lamp 30
Calibration Kit 11
Computer 23
Crosstalk 24
Headset 9, 19
High Sensitiv-
ity 19, 29, 30
infrequent 32
Lotus 1-2-3 25
Overview 3
Printer 22
Gptions
EVENT Key 7
GRAPH Key 16
PLAY Key 10

PRINT Key 13

SETUP Key 8
Qutlet Connection 486
Qutput all Data

1
i

Option 16, 19
Over

Status 38

P

Parity

Setting 13, 23
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Perchloroethylene
10.6 eV Response 21

O 8 Vf Manmaman
d. TV REIpUIIioc 28

Photoionization Detec-
tor 42, 43

Photovac Service 48
PID 42

Play
Status 38

PLAY Key 10
Options 10
Tutorial b

Play Status 10

Playback
Audio Options 10
Display 10

Speed and Direction 11
Power Supply Bboard 35
Power Switch 2
Precision. 47
PRINT Key 13, 23, 25
Tutorial 4
PRINT Options 13
Printed Output 14
Printer

Operation 22
Printer Cable 22

Compatibiiity 40

Modification 22
Printer Compatiblity 22

Printing
Duration 16
Stopping 16

Pump Connector 35
R

Ready

Status 38
Recorded Data

Printing 13
Recording

Technical Description 44
Regenerate

11.7 eV Lamp 31
Regulator ‘

Span Gas 49
Release Button 2

Repair Facility 48

Replacement UV Lamps 26
Replacing
AC Plug 49
Battarv Pack 1
Repiacing Inlet Fiiter 34
Response
Changing 27
Non-specific @2
Response Factor 12
Response Factors 20, 27
9.6 eV Lamp 28
Response Time 20, 47
Return Authorization
Number 48
Routine Maintenance 32
RS232 Serial Inter-
face 13, 22

S

Sample Bag
Operation With 25

Sample Inlet 2

Sample Line 2

3 Meter 26
Contamination 38

Sample Outlet 2
Sample Qutlet Fitting 25
Sample Pump

Replacing 3b

Sensitivity

Setting 11, 43
Serial Output 46
Serial Port

Computer 23, 40
Service/Repair Facility 48
Setting Sensitivity 43
SETUP Key 8, 25

Tutorial 4
SETUP Options 8
Shoulder Strap 26
Shoulder Strap Connec-

tors 2



MicroTIP User's Manual

Index

November 1981

Signal
Fault 38
Size 46
Span Gas
Cylinder Specifica-
tions 49
Regulator 11, 49
Supplier 49
Special Applications 27, 43
Specifications 46
Speed Search 11
Standard Accessories 1
Standard Lamp 27
Stop Bit 13, 23
Styrene
10.8 eV Response 21
9.5 eV Response 28

T

Technical Description 42
Temperature Range 47
Time '
Setting 8
Toluene
10.6 eV Response 21
9.5 eV Response 28
Accuracy 47

Trichloroethylene

10.6 eV Response 21

9.5 eV Response 28

Accuracy 47
Troubleshooting 37
TUTOR Key 4, 39
Tutorial 4

U

UV Lamp :

10.6 eV 27

11.7 eV 28

9.5 ev 27

Replacing 34

Technical Description 43
VUV Lamp Window

Cleaning 32

Warranty 48
Weight 46
Wire Mesh 33, 37

Z

Zero Air
Source 11
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Appendix C

1. SOP 11.8 - Groundwater Sampling

2. S0P 11,9 - Measurement of Groundwater

3. ETSOP 58 Calibration and Operation of the Hydrolab Surveyor Il for pH,
Temperature, and Conductivity Measurement (ETSOP-58)
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ENVIRONMENTAL TITLE: GROUND WATER SAMPLING
STANDARD OPERATING
PROCEDURES MANUAL NUMBER: 11.8 ISSUE DATE: 03/08/92
APPROVED: _ Manager
: hj’a:.r':ﬂap *"\M A
1.0 PURPOSE AND SCOPE comoareanmant GLiY

2.0

This procedure provides genera] instructions and requ1rements for the
sampiing of ground water. Ground water sampiing entails coliecting
ground water for geochemical and contaminant chemistry analyses for
ground water adjacent to the well screen. Often the investigator will
be evaluating contaminants at the parts per million (ppm) or parts per
billion (ppb) concentration levels. Consequently, the possibilities of
errors in data collection are enlarged. Therefore, extreme care and

quality control must be used when obtaining samp1es.

Imp]ement this procedure in conjunction with the statement of work (SOW)
for the analytical laboratory. The laboratory should be contacted
through the ERD SMO prior to sampling to obtain the proper sampie-

handling specifications.
PROCEDURE
2.1 Quality Assurance

Activities conducted according to this procedure will be in
compliance with an investigation-specific Quality Assurance

Progect Plan (QAPjP) or other prOJect Tevel plan as applicable.
2.2 Health and Safety

Activities conducted according to this procedure will be in
compliance with an investigation-specific Health and Safety Plan
and/or Safe Work Permit, as required.

2.3 Training

A1l personnel training relative to the use of this procedure shall
be conducted in compliance with Section 2.0 of QPP-149 (EG&G,
1991a) or other applicable EG&G QPPs at the direction of the

LT P vy

2.4 Field Equipment

A list of necessary and recommended equipment is included in Table
1. Sampling equipment will be decontaminated prior to use in the
field and after use according to ERP-SOP-11.5 Field
Decontamination of Sampling Equipment. Clean sampling equipment

should not be placed directly on the ground or other contaminated
surfaces pr1nr to insertion into the well., Non-dedicated pumps

and tubing must be thoroughly decontaminated between well samp11ng
sites.
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2.5 Measurement of Static Water Level

2.6

Prior to bailing, purging and sampling of the well, the static
water Jevel in the well must be measured. Water levels are
measured from the surveyed reference marker and recorded to the
nearest 0.01 ft. Procedures for taking static water level
measurements are outlined in ERP-SOP-11.9 Measurement of Ground
Water Levels. Repeat the ground water level measurements again
after sample coliection.

Purging the Well

The water standing in a well prior to sampling may not be
representative of in-situ ground-water quality. The standing
water in the well and filter pack should be removed so that
formation water replaces the stagnant water. When purging
standing water in the casing, typically three to five times the
calculated volume of water in the well is removed in an effort to
obtain a representative sample from the aquifer. The actual
number of volumes to be removed are specified in the Sampling and
Analysis Plan (SAP). To calculate the volume of standing water in
a well, the following generalized equation may be used:

V= (h - h,jr?{0.183)

V = static well volume in gallons

h, = depth of the well in feet, from the top of the
casing

= depth to water, in feet, from the top of the casing
= inside radius of well casing in inches

where:
hz
r

Well purging continues until the volume specified in the SAP is
removed and certain indicator parameters {i.e., pH, specific
conductance, dissolved oxygen and temperature) are stabilized.
Take measurements periodically during purging and again after
sample collection to check the stability of the water sampled over
time. Stabilization of the indicator parameters is satisfied when

successive readings indicate the following criteria are met:
a. pH: + 0.1 standard units
b, S
c. Temperature: + 0.5° C
d. Dissolved oxygen: + 1 mg/L

Document the readings of the indicator parameters on the wel]

purging field measurements data sheet (Figure 1). After purging
the well, record the amount of water removed on the data sheet.
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2.7 Low-Yield Formations

2.8

2.9

When purging a low-yield well (a well that is incapable of
yielding three casing volumes), evacuate the well to dryness once.
As soon as the well recovers sufficiently (ample water for
collection), the first sample should be tested for pH, specific
conductance, dissolved oxygen and temperature. Samples should
then be collected and containerized in the order of the
parameters’ volatilization sensitivity. In the event the well has
very limited production it may be possible to collect smaller
volumes depending on the analysis required and after consultation
with the analytical laboratory and ERD SMO. Retest the well after
the samples have been collected for pH, specific conductance,
dissolved oxygen, and temperature as a measure of purging
efficiency and as a check on the stabiiity of the water sampies
over time.

Disposal of Purge Water

Refer to the site specific SAP and Investigation Derived Waste
Plan for the proper handling of purge water.

Selecting Equipment for Collecting the Water Sample

Select sampling equipment so that disturbance of the actual
concentrations of the chemical constituents of interest is
minimized. To remove water from the well, bailers, low-volume
suction pumps, and submersible pumps may be used. Use of
dedicated bailers or pumps for each well is desirable, where
feasible, to avoid cross contamination.

2.9.1 Dedicated Pumps

Many of the production wells at the INEL have dedicated high
capacity turbine pumps. The advantage of having dedicated pumps
at a well include: avoiding cross-contamination between wells,
water samples are readily available, and provides an efficient
manner for sample collection. However, the high flowrates may
impact the volatiles present in the water due to the agitation of
the water.

2.9.2 Bailer

A bottom-filling bailer constructed of Teflon™, or stainless
steel can be used to remove the stagnant water in monitoring wells
and obtain samples The bailer is preferred when volatile
stripping is of concern or the well casing diameter is tooc narrow
to accept a submersible pump. However, this method can be very
time-consuming and is recommended for shallow wells only. The
bailer should not come in contact with any materials outside of

the well casing. Wear clean disposable gloves during sampling and
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changed between each well sampling. Keep the bailer cord (tefion
coated) clean and change the cord after each well sampling.

Sample from 5 to 10 feet below water level or as the SAP
specifies. Lower the bailer slowly until it contacts the water
surface and allow the bailer to sink and fill with a minimum of
surface disturbance. Slowly raise the bailer to the surface., Tip
the bailer to aliow slow discharge from the top of the bailer to
the sample bottle, allowing the water sample to flow gently dawn

the side of the sample bottle with minimum entry disturbance.
2.9.3 Electric Submersible Pumps

Submersible pumps are used for both the purging and collection of
samples from depths which often exceed the limitations of
conventional sampling egquipment and can be used teo sample several
monitoring wells in a brief period of time. Before lowering into
the well, the discharge tubing is rolled out and cleaned using a
cloth and non-phosphate detergent followed by a rinse with

distilled water. Then the pump is slowly lowered into the well
with the safety line. A1l tubing and cord is gently wiped clean
with cloth as the pump is lowered. Ideally the pump is set just
below the dynamic water level and above the screened section of

the well. The pump should not be set on the bottom.
2.9.4 Positive Displacement Pumps

Positive displacement pumps work by blowing compressed air or an
inert gas into a sample chamber. The gas displaces the water in
the chamber and forces it up an excavation tube. The gas is blown
intermittently, using a pressure-controlled regulator, to allow
for recovery. Water returns to the sample chamber from the well
through the bottom of the sampler, and is then prevented from
Jeaving the bottom by a ball check-valve. Although the sampler i
in contact with compressed air or inert gas, there is no violent
introduction of gas into the sample, so the sample water is
unaltered. A11 downhole parts must be assembled and cleaned with
a non-phosphate detergent and rinsed before use in each well.

o
>

2.9.5 Air-1ift Pumps

Air-1ift pumps are useful for evacuation of the well or as
skimmers, separating liguid from solid, but not for sampling. The
violent introduction of air into the water changes its chemical
characteristics. These pumps may be used when samples are to be
analyzed for constituents that are not volatile, are not effected

by aeration, and are not effected by changes in pH.
2.9.6 Lysimeters

Lysimeters are used for sampling water in the unsaturated zone.
They induce the collection of soil moisture through negative
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pressure. A vacuum is put on the chamber, which is buried in the
unsaturated zone, and moisture is drawn intec the sample chamber

2.10

through a porous-filter intake. Depending on soil texture and
moisture content, as much as several hours or days under vacuum
may be required.

Filling the Containers

Inspect the containers first to ensure they are the right type and
number and are certifiably pre-cleaned. Wear clean gloves to
prevent skin oils, dust particles or other contaminants from
contaminating the sampie. Gloves may also serve to protect the
sampler from direct skin contact with the sampie material, when
potential contaminants are present. Affix the waterproof gummed
iabeis containing information concerning the sample i number,
name of project area/well, type of analysis, date, and time to the
containers at the time of collection. Place clear plastic tape
over the label to protect it from damage. Transfer samples in the
field from the sampling equipment directly into the container that
is specifically prepared for that analysis. It is not an
acceptable practice for samples to be composited in a common
container in the field and then split in the Taboratory, or poured
f1rst into a wide mouth conta1ner and then transferred into

mmanaTT mie mmmdnlmaian n o oammn] PR dmba Fha

swaller containers. Pour the Sampi1€3 Caf CIuIIJ into the
containers, avoiding agitation or turbulence, which might result
in loss of volatile organics and/or excessive oxygenation of the
samples. Fill the bottles to the neck, except for volatiles,
which require no headspace to minimize the possibility of
volatilization of organics. Be careful to avoid breakage and to
eliminate the entry of, or contact with, any substance other than
the water sample being collected. Do not remove caps until the
actual sampling time and then just long enough to fill the

rontainar
Samples should be collected and containerized in the order of the
volatitization sensitivity of the parameters of interest. A
preferred collection for some common ground-water parameters is as
follows:

a. Volatile organics (VOA)

b. Purgeable organic carbon (POC)

C. Purgeable organic halogens (POX)

d. Total organic halogens (TOX)

e. Total organic carbon (TOC)

f. Extractable organics




Page 6

ENVIRONMENTAL TITLE: GROUND WATER SAMPLING
STANDARD OPERATING
PROCEDURES MANUAL NUMBER: 11.8 ISSUE DATE: 03/09/92

2.11

2.12

g. Total metals

h. Dissolved metals
i. Phencls
J. Cyanide

k. Sulfate and chloride
1. Turbidity

m. Nitrate and ammonia

n. Radionuclides
Filtration
Prior to preservation, water sampies for dissolved metals analysis
are filtered through a 0.45 micron pore-size filter to remove

suspended particulate matter. Some radionuclides require
filtration except certain radionuclides (i.e., tritium, carbon 14,
and radioiodines). Usually the majority of radiocactivity is in
the solid phase and dissolved isotopes have an affinity for
adsorption on solid particles in the sample, sampling material,
and sample container walls, necessitating filtration. The SAP
should specify if filtration is necessary for samples. Filtration
should be done as soon as possible after a water sample is
obtained, preferably simultaneously with the production of the
water. Where possible, the standard procedure should be to use an
jn-line flow-through filter. Refer to the SAP for direction as to
whether the metals and/or radionuclides need to be filtered.

Sample Preservation and Handling

Sample preservation is required for many of the chemical
constituents and physiochemical parameters that are not chemically
stable but are measured or evaluated in a ground water sampling
program. Methods of sample preservation are generally intended to
retard biological action, retard hydrolysis, and reduce sorption
effects. Preservation methods usually include pH control,
chemical addition, refrigeration, and protection from jlight.
Specific preservation methods for each constituent are found in
the SOW for the analytical services. A summary 1ist of
appropriate sample container types and sample preservation is
found in Table 2. Appropriate chemical preservation is performed
in the field for the various analytical parameters at the time of
sampling. Indicate the type and amourit of preservation used in
the field logbook.

P Y A - R T Ty
d be preserved at approximately 4
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during transport to the laboratory for analysis, excepting samples
for metals and radionuclide analysis

2.13

2.14

A documented chain-of-custody program shall be used to identify
and trace all sampies, from the point of coliection to final
analysis. The procedures for folTowing this chain-of-custody and
proper sample handling and packaging is outlined in ERP-S0P-11.3
Chain-of -Custody, and ERP-SOP-11.3.1 Sample Handling, Packaging
and Shipping.

Field Quality Control Samples

The SAP should provide for the routine collection and analysis of
the following field QC samples: trip blanks, field blanks,
equipment bianks, and dupiicate sampies. A trip biank is used f
purgeable organic compounds only. Trip blanks are typically
prepared by the analytical lab sent to the project site and stored
with precleaned sample containers, taken to sampling Tocation and
treated 1ike a sample from that point on and travel with the
collected VOA samples. Trip blanks are not opened and are
returned and analyzed with the project samples. A field blank is
prepared in the field with organic-free water. Fill a vial with
organic-free water and follow all other sampling and handling

[ S . i i
practices. The sample accompanies the project samples to the

laboratory and are analyzed for specific chemical parameters
unique to the site at which they are prepared. The equipment
blank is collected from the field equipment rinsate as a check for
decontamination thoroughness. Pour organic-free water through or
over the cleaned equipment and collect water in sampie bottie and
return to laboratory for analysis. Duplicates are collected as
"second samples" from a selected well. They are collected as

either split samples (collected from the same bailer volume or
pumping discharge) or as second-run samples (separate bailer

weiiias -

volumes or different pumping discharges) from the same well.

Transportation of Samples

Make prior arrangements for timely delivery of the samples to the
analytical laboratory. A1l on-site and off-site shipments must
follow DOT 49 CFR shipping requirements. EG&G Form 176 "Request
for Shipment of Materials" will be filled out for off-site
shipments and will accompany the shipment to its final
destination. If the total activity level of the sample is above
EG&G and DOT 49 CFR standards (0.002 pCi/L), procedures for
shipping radioactive materials will be implemented. DOE-ID Form
5480 will be filled out prior to removing the sample from the
site. Requirements regarding transportation of samples of
potentially hazardous material, on the INEL, are detailed in EG&G
Company?Procedure 14.1 Onsite Transportation of Hazardous
Material.
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3.0

4.0

Samples collected from a controlled radiocactive area must be
surveyed by an HP technician and if clean a release tag will be
issued prior to removing from the site.

n
—
o
3
1]

artura from the Site

When leaving the site ensure the well cap is replaced and locked,
the area is policed for trash, and the pump and power is off.
Return keys or any other plant property and inform contacts of any
unusual circumstances.

DEFINITIONS

Duplicates/replicates-are collected as "second samples” from a selected
well and/or prOJect site. They are collected as either split sampies
{collected from the same bailer volume or pumping discharge) or as
second-run samples {separate bailer volumes or different pumping
discharges) from the same well.

Equipment blanks-are collected from the field equipment r1nsate as a

check for decontamination thoroughness.

Field Blanks-are prepared in the field with organic-free water. These
samples accompany the project samples to the laboratory and are analyzed
for specific chemical parameters unique to the site at which they were
prepared.

Trip blanks-are used for purgeable organic compounds only. They are
sent to the project site and travel w1th the c011ected samp]es. Trip
blanks are not opened and are returned and analyzed with the project
samples.

REFERENCES

DOE, 1989. DOE Environmental Survey Manual, Appendix E, "Field Sampling
Protocols and Guidance.” DOE Office of Environmental Audit.

EG&G, 19%91a, Quality Plan for the Environmental Restoration Program,
QPP-149, EG&G Idaho, Inc., Idaho Falls, Idaho.

EG&G, 1991, Environmental Standard Operating Procedures, ERP-SOP-11.2
Field Logbooks, EG&G ldaho, Inc., Idaho Falls, Idaho.

EG&G, 1991, Environmental Standard Operating Procedures, ERP-S0P-11.3
Chain-of -Custody, EG&G Idaho, Inc., Idaho Falls, Idaho.

EG&G, 1991, Environmental Standard Operating Procedures, ERP-SOP-11.3.1
Sample Handling, Packaging, and Shipping, EG&G Idaho, Inc., Idaho
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Table 1. Field Equipment List.

Appropriate field logbooks

Data Forms

Pencils, pens, permanent markers
Key to unlock wellhead
Watch .

Electronic water-level measuring device or

Weighted steel tape marked
in hundredths of fti

Chalk

Safety equipment specified in
Health and Safety Plan

Flashlight

Mirroi

Pump, bailer, bailer line
Purge hosing

Bucket

Specific conductance, dissolved oxygen,

nH. and temperature sensing devices., calibra
pH, and iemperature sensing devices, calibra

Sampling Manifold
Sampie bottles, preservatives

Pipettie or eye dropper for
dispensing preservatives

Reagent grade water

Tape- clear tape for bottles,
parafiim, strapping tape and duct tape

Vermiculite
Chain-of-Custody Forms
Custody Seals

This-side-up Arrows
Address labels for coolers
Coolers

Blue Ice

Ziploc baggies

Plastic trash bags

Tools

Appropriate containers
for purge water, as applicable

Scissors, knife

Shipping papers, forms

ted buffer solutions




T

abie 2.

Typical ground water sample requirements.®

Preservat ive

Analytical Parameter Container Holding Time? Sample Volume
Size Type
Volatile organics 40 ml amber glass ®c 14 days 80 m1/ 2x40 ml
vial 4 drops HCL (ngo m! for full
Qc)
Semivaolatile organigs 11 amber glass P extract 7 days, 1 L per analysis
PCBs/pesticides per Jugs analyze 40 days {pest., herb.,
organophosphorus pesticides/ analysis etc.)
organochlorine herbicides 3 x 1L (for full
Qc)
Nitrate 1000 m} HDPE ¢ 14 days 1000 ml
pH<2 H,S0,
Anfons 125 mt HDPE {NM) Oc 28 days 125 ml
48 hrs N0, PO,
A1l metals/cations 1000 ml HDPE (NM) pH<2 HHOS 6 months 1L
Hg 28 days
“ et 500 m1 HOPE (NM) P 24 hrs 500 mi
Cyanide 1000 m1 HOPE (NM) pH>12 NaOH 14 days 2x 1L b
.Bg ascorbic acid {for full QC)
Sulfide 500 ml glass(NM) pH>9 NaOH/Z ing 7 days 3 x 500 ml b
acetate {for full QL)
Alkalinity 500 ml HOPE (NM) 4 c 14 days 500 ml
Suspended particles 500 m1 HDPE (WM} 4 7 days 500 ml "
Gross alpha, beta screen 125 ml HOPE (NM) pH<Z HNOy screen 100 mi “
immediate ly
Gamma analysis or screen 540 m1 plastic pH<2 HNOL 1 year 500 m}
Rad. analysis/Total U 2-1/2 gal plastic pH<2 liNDg 1 year 4L
Sr-90 1000 m} HDPE (NM) pH<2 HNOL -- 1000 m}
Tritium 125 ml HDPE (KM) none 1 year 100 ™!

a. Holding t{imes are from the date of collection as referred to
is required for each project or every 20 samples, whichever is greatest.

h. One sample for full QC
sample bottle and preservative requirements can be obtained from the ERD SM).

¢. Additional guidance on

in federal Register Vol. 49, No. 209, October 26, 1984.
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Figure 1. Well Purging Field Measurement Data Sheet.
WELL PURGING DATA SHEET Well Number:
Start Date Time Development Team
End Date Time
Total Well Depth
Well Diameter
Sample # Time Temperature | pH Specific Dissolved
Conductance | Oxygen
Pre-Purge Water Level Reading (ft bls)
Post-Purge Water Level Reading (ft bls)
Calculated Purge Volume {gallons)
Actual Purge Volume {gallons)
Pump Fiow Rate {gpm)
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T ATION CLLY
1. PURPOSE AND SCOPE

To provide general instructions for Field Personnel to measure ground
water levels in wells intercepting both regional and perched water
systems. This information may be used to determine the regional
groundwater flow direction and to determine water Tevel fluctuations.
Also, prior to bailing, purging, and/or sampling, calculate the static
wa%?r level in the well and the volume of standing water in the

well.

PROCEDURE

2.1 Each well should have a permanent, easily identified measuring
point from which its water level measurement is taken. The
measuring point is established to the nearest 0.01 foot by a
licensed surveyor in relation to an established National Geodetic
Vertical Datum (NGVD). In remote areas, a temporary benchmark is

established to facilitate resurveying.

2.2 The measurement will be taken to 0.01 foot. The device used to
detect the water level surface is sufficiently sensitive so that a
measurement to +0.01 foot is obtained reliably. A weighted water
level steel or fiberglass measuring tape, electronic water level
indicator, or transducer will suffice.

2.3 As a field calibration check, all new or newly repaired electronic
water level indicator are checked against a weighted measuring
tape in at least one well, prior to use.

2.4 Whenever nondedicated equipment is used, procedufes as outlined in
ERP-SOP-11.5, "Field Decontamination of Sampling Equipment" are
instituted where wells are suspected or known to be contaminated.

2.5 At contaminated sites fumes and gases may be present, requiring
both radiologic and hazardous constituent monitoring equipment.
Refer to the site-specific Health and Safety Plan and/or safe work

. X X
permit, for the proper personal protective equipment (PPE)

required.

2.6 Material and equipment to perform groundwater level measurements
include:
a. Black or dark colored pen or permanent non-smearable marker

of a color that will copy.

b. Appropriate "Measurement of Groundwater Levels" (MGL) Forms
(see Figure 1}.

C. Keys and/or combinations for all well head protective
casings and/or continuous recorder housing locks.
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d. Weighted water level measuring tape with length greater than

the anticipated water depth, or electronic water level
indicator, or continuous recorder.

g. Carpenters’ chalk (if using weighted measuring tape).
f. Portable computer and cable assembly for downloading water

level measurements to magnetic disks and/or drum charts (as
appropriate for continuous recorder)

2.7 If a weighted measuring tape is used, the water-level measurement
should proceed in the following order:

a. Rinse the first ten feet of the measuring tape with
detergent solution, then with distilled water and dried with
a clean cloth. If previous measurements have been made at
this well refer to them to estimate where to hold the
measuring tape.

b. Chalk the lower segment (3-5 ft) of the tape by carefully
drawing the tape across a piece of carpenter’s cha]k Chalk
need not be used on stainless-steel tapes.

c. Lower the weighted tape siowly down the center of the casing
or riser pipe until the tape penetrates the water surface.

d. After water is encountered in the well, hold the tape at the
tlosest even foot marker at the measuring point (typically
top of well casing on north side}. Make a note in field
logbook and MGL form of measuring point location. If a
measuring point is not identified on the well casing or
apron, mark the measuring po1nt where the tape is he?d at

the iop of the Ldbl"g, so that successive measurements are
taken from the same point. Record the "hold" measurement in

feet on the MGL Form (see Figure 1).

Note: If a measuring point is not marked on the well
contact the area landlord or appropriate personnel to have a
measuring point permanently marked on the well and recorded
in the INEL Comprehensive Well Survey Database.

4]

Pull or reel the measuring tape out of the well.

f. Record the measurement to the nearest 0.01 ft where the tape
became wet on the MGL form.

g. Depth to water (DTW) is found by subtracting the "wet"
measurement from the "hold" measurement. Record depth to
water to the nearest 0.01 ft on the MGL form.
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h. Water-level elevation relative to mean sea level is found by
subtracting the depth to water from the measuring point
elevation.

J-

Repeat the measurement and compare the DTW measurements with
past measuremenis at this weil, if avaiiabie. If the vaiue
is inconsistent with past values or if this is the first
measurement at this well, repeat the measurement and record
the results in the MGL form.

Repeat step 2.7a.

2.8 If an electronic water-leve] indicator is used, the water-level
measurement proceeds as follows:

a.

| = T

Note:

Check battery condition and continuity as recommended in the
owners’ manual. The continuity cell can be tested by
placing it in water and observing the audio or visual
signal.

Measurement markers on the wire may slip or move out of
place. Periodically, check that the measurement markers on
the wire have not shifted with a tape measure.

Clean the first ten feet of the electric tape with detergent
solution; rinse with distilled water; and dry it with a
clean cloth.

Slowly lower the probe into the center of the casing until a
contact with the water surface is indicated. Raise and
lower the probe several times to ascertain surface water
level. Use caution so that the electric tape is not cut by
a sharp casing edge. Record the measurement to the nearest
0.01 ft on the MGL form; the reading represents DTW.

If the tape is not incremented in 0.01 ft, measure {using
folding ruler or tape measure with 0.01 ft increments) the
distance from the "hold" mark to the nearest tape hand or
marker and add or subtract to the band or marker reading.
Repeat the reading before pulling out the electronic water-
level indicator. Record all measurements on the MGL form.

Reel the probe out of the weil.

Compare the DTW measurement with past measurements at this
well, if available. If the value is inconsistent with past
values or if this is the first measurement at this well,
repeat the measurement and record the results in the MGL
form.
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g. Water-level elevation relative to mean sea level is found by
subtracting the depth to water from the measuring point
elevation.
h Ronaat cton 2 8¢
h, Repeat step 2.8¢.

2.9 If a continuous recorder is used, the water-level measurement
proceeds as follows:

a. Cheek batteries prior to use in the field to ensure an
adequate power supply for the recorder. Reset (or set, if
an initial installation) the downhole float or the
transducer, as appropriate in compliance with the
manufacturers’ operating manual.

b. For initial installation, install the recorder at the
wellhead and fit the supplied weatherproof housing as
specified in the owners’ manual. Install a new chart (for
drum recorders) or initiate the data recording function as
necessary. Initial and date the chart or disk and specify
well number. Recheck all operating functions.

c. For routine maintenance, change the chart or download data
onto magnetic disks, as appropriate for the type of
recorder. Initial and date the chart or disk and specify
well number.

d. Water-Tevel elevation relative to mean sea level is found by
subtracting the depth to water from the measuring point
elevation.

to Water (DTW)- is the depth from the MP to the water level
cept point.

o
1]
&+
M o+
3>

n

Land Surface Datum (1.s.d.)- is a surveyed benchmark indicating the true
elevation at the land surface, generally identified by a brass marker
set in the concrete surrounding the well.

Measurement Point (MP)- is a fixed, clearly marked point of reference at
the top of the well riser casing or on the apron, and where

applicabile, the protective casing; from which the depth to groundwater
is measured.
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U.S. EPA, 1986. RCRA Groundwater Monitoring Technical Enforcement Guide
(TEGD) . '
nvironmentai Standard Operating Procedures Manuai, 1992. ERP-S0P-
11.5, Field Decontamination of Sampling Equipment.

i
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MEASUREMENT OF GROUND WATER LEVELS (MGL) DATA SHEET

-

Project: Well Number:
M.P. Description:
Site: M.P. Height above land: (ft)
f M.P. Elevation: (ft)
Land surface elevation: (ft)
Date Time Hold Wet Depth to Water |§ Elev. of Water - Remarks Initial
(ft) (ft) (below M.P.}) (ad}. to m.s.1.)
(Ft) (ft)
Figure 1. Measurement of Ground Water Levels Data Sheet.
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SURVEYOR 11 FOR pH, TEMPERATURE, AND
CONDUCTIVITY MEASUREMENT

REFERENCES

2.1 Types of Data Collected

Information obtained from this procedure includes measurements of
aqueous samples for pH, temperature, and conductivity. Additional
procedures in the Hydrolab operating manual include instructions
for measuring dissolved oxygen, oxygen reduction potential (ORP),
and depth.

2.2 Principle of Operation

After calibration procedures are completed, water samples are
collected from the well head {or other water source) and
measurements are taken for pH, temperature, and conductivity. If
dissolved oxygen (DO) and/or ORP measurements are necessary, they
are also carried out, assuming proper calibration procedures have
been completed for these parameters. Field measurements for pH,
temperature, and conductivity will be collected during both well
development and well purging activities to monitor groundwater
quality.

2.3 Limitations

There are generaily no limitations for the Hydrolab, other than
instrument design limitations, if proper calibration, operation,

C-9
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3. EQUIPMENT NEEDS

1. System Parts. There are five main components to the basic
Surveyor II. These are the disptay unit, the data cable, the
sonde, the sample circulator, and the battery pack (see Figure 1

uuuuuu 3

and the operating manual for component function).

2. Calibration Fauipment. The following materials and equipment will

always be needed to carry out the calibration operations:

° The calibration cup and calibration cup soft cover
] A supply of deionized water

. A supply of granular potassium chloride reagent

® The use of aﬁ analytical balance

. A small supply of quinhydrone reagent

L Buffer standards of pH 4.0, 7.0, 10.0

e Dissolved oxygen sensor membranes
] Scissors
) Soft paper wipers (Kleenex')

e A 1000-mL volumetric flask

'Mention of specific products and/or manufactures in this document
implies neither endorsement or preference, nor disapproval by the U.S.
Covernment, any of its agencies, or EGAG Idaho, of the use of a specific

W F J Wi T we BWgeniwiweg) wi omWWw e TSR ¥ 2 el

product for any purpose.
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® A 500-mL volumetric flask

™ A 100-mL volumetric flask
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The mechanical items that you will need continuously during
calibrations are the vise {clamp) and the calibration cup and
cover. The vise or clamp stand should be securely mounted to the
benchtop near your deionized water supply and preferably near a

sink.

4. PRECAUTIONS

4.1

4.2

Safety Considerations

o If the sample media is suspected of or known to contain
hazardous and/or radiological contaminants, appropriate
personal protective equipment and monitoring will be
implemented as outlined in the site-specific health and
safety plan

(] After measurements have been carried out, sampie water will
be disposed of properly

® A1l equipment should be decontaminated after each use.

Transportation Considerations

Initial calibrations are often completed in the laboratory prior
to leaving for the field site. In this case, excessive shock or
vibration should be avoided as it can cause cumulative damage to
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Special Training Requirements

None.

Additional Precautions

® Do not let the sensors dry out. This can be avoided by
keeping the storage cap, containing a little water, in place
on the sonde.

L Do not allow the instrument to lie in direct sunshine or in
such places as the closed trunk of a car for long periods,
particularly in summer, because the temperatures inside the
sealed display unit and sonde rise to very high levels.
This will cause no permanent damage, but the operation of
the system may be temporarily impaired (stability,
calibration). Keeping the instrument in ventilated shade
will avoid the heat problem.

] Very Tow temperatures should also be avoided. Try to keep
the temperatures of the display unit and sonde higher than
-10°C. Temperatures below -50°C might cause damage to
vuinerable parts, such as the liquid crystal display of the
display unit.

Calibration/Standardization

It is not necessary to wait until you arrive at the field site to
calibrate. It is much easier to do careful, accurate calibrations
under laboratory conditions. The stability of the Surveyor II is
such that it will readily maintain calibration during
transportation. If you feel better checking calibration in the
field, do so, of course, but treat the findings as an intermediate
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postca1ibratioh: record the results but do not adjust the system.
Adjusting the instrument in the field destroys the value of the
reliable laboratory postcalibration and may lead to loss of data
quality control.

NOTE: Do not turn the Surveyor II off between calibration steps
or your calibration factors will not be saved. Instructions for

NOTE: A1l calibrations and post calibrations must be recorded in

. . .
an instrument calibration logbook.

Frequency
The Surveyor II shall be calibrated each time it is taken into the
field. However, it is not necessary to calibrate the Hydrolab

between each sample.

Who Performs Calibrations

Field personnel familiar with the calibration and operation of the
Hydrolab should perform the calibrations.

Conductivity

The most precise data will be obtained if the Surveyor II
conductivity system is calibrated to fit the characteristics of
the water being investigated. That is, if measurements are to be
made in fresh water, the low conductivity range of the instrument
should be calibrated and the mid and high ranges should be
ignored. Or, if it is seawater that is being surveyed, the high
conductivity range should be calibrated and the low and mid ranges
should be ignored. (NOTE: The Surveyor II automatically switches
to the range appropriate to the conductive values currently being
measured, so you may have the feeling that there is only one
range. Actually there are three: 0-1.5 mmhos/cm, 1.5-15
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attachment in place. If the D-S cell is required, consult the
operating manual.

Standard solutions of potassium chloride salt are used for
calibrating the conductive system of the Surveyor II. For maximum
.....................................
solutions of the salt (one molar is suggested) and then to dilute
to the concentrations desired. If the stock solution is always

made the same, the weighings are always the same with less chance
for number errors. Most importantly, there is no necessity for
weighing out tiny amounts of KC1 in order to achieve low
concentrations. The conductivity ranges of the Surveyor II
instrument have been so selected that simply by diiuting one molar
of KC1 solution by multiples of 2 and 10, two benchmark solutions
can be prepared for each of the low, mid, and high ranges. For
example, the low conductivity range can be calibrated at

1.413 mmhos/cm using a 0.01 molar KC1 solution. To achieve that
concentration, dilute the 1.0 molar stock solution by 10 twice.

If desired, check the low range at 0.718 mmhos/cm by using the
solution resulting after diluting the 1.413 mmhos/cm solution by

two.

A slightly different example would be preparing for seawater
measurements. Seawater conductivities run in the low

50s mmhos/cm, so it would be best to calibrate the high range, not
at 111.9 mmhos/cm, but at 58.64 mmhos/cm using the 0.5 molar
solution obtained by diluting the stock solution by two.

Similarly, if you knew that your measurements would most probably
lie in the neighborhood of 0.400 mmhos/cm, the lTow range would be
better calibrated at 0.718 instead of 1.413 mmhos/cm.

In other words, try to calibrate above but as near as possible to
the expected data range. However, if your field data should take
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an unexpected turn and fall into an uncalibrated range, do not
worry about it. Go ahead and take your readings, calibrate the
range later (postcalibration), and correct the readings if

required.
Low Range

0 0.718 1.413 mmhos/cm

0 0.005 M 0.01 M concentration
Mid Range

0 6.668 12.900 mmhos/cm

0 ‘ 0.05 M 0.1 M concentration
High Range

0 58.640 111.900 mmhos/cm

0 0.5 M ‘ 1.0 M concentration

To make the stock solution, weigh out carefully 74.557 g of
reagent grade KC1. Wash the KC1 into a 1000-mL volumetric flask
and fill to the mark with deionized water. Be sure that the KCI]
dissolves completely before use. The conductivity of the stock
solution will be 111.900 mmhos/cm.

To dilute by two: Fill the 500-mL volumetric flask to the mark
with the solution to be diluted. Transfer the 500 mL into the

clean 1000-mL flask. Fil1l to the mark wiph deionized water.

To dilute by 10: Fill the 100-mL flask to the mark with the
solution to be diluted. Transfer the contents of the 100-mL flask
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to the clean 1000-mL flask and fill to the mark with deionized

|||||||

It is safe to keep the stock solution for a few weeks in a tightly

sealed, all-glass container, hut evaporation and contamination

should be kept in mind. If there is any doubt, make a fresh stock
of solution.

The critical items in the conductivity calibration are temperature
and KC1 concentration. Begin as follows:

1. Prepare the standard KC1 solution whose conductivity Wwill
lie near the top of the range of your measurements.

2. Without removing the calibration cup, rinse the inside of
the cup and sensor array several times with deionized water.
If your deionized water comes from a tap, remove the sonde
from the vise and hold the calibration cup under the tap.

3. Fi11 the calibration cup about two-thirds full with your
standard. Cover the cup and shake the sonde to flush the
sensors thoroughly with the standard. Discard the standard
in the calibration cup and repeat. Discard the second
portion of the standard. This procedure is to ensure that
the concentration of the standard in the cup is what you
want it to be.

4. Put the sonde in the vise, cup up.
5. Fill the cup to within about a centimeter of the top with
standard. Be sure that no bubbles are trapped in the bores

of the sensor.

6. Switch to temperature. You should find it quite stable by
now.
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7. Switch to conductivity. Use the siope control to adjust the

displayed reading to the value of your standard.
8. The conductivity system is calibrated.

4.5.6 pH Calibration

Except in certain special situations, pH buffer solutions are the
universal standards for pH calibration. There are buffers
available with values over virtually the whole pH range, but the
ones used the most have (at 25°C) the pH values 4.0, 7.0, and
10.0. Supplied in powder form, buffers should be prepared with
deionized water according to the instructions provided. Buffer
solutions will keep for a few weeks at room temperature and so can

be made up and stored for calibration purposes.

For the best precision, you should calibrate for the range of pH
values expected in the field. That is, for high pH water,
calibrate at 7.0 and 10.0. For acid water, calibrate at 7.0

and 4.0.

Begin the pH system calibration as follows:

1. With the calibration cup screwed into place, flush the cup
and sensors thoroughly with deionized water. Secure the
sonde in the vise, cup up.

2. Fi11 the cup with pH 7.0 buffer sufficient to cover the
membrane of the DO sensor. This is important because the DO
sensor plays an indirect but essential part in the pH
measurement.

3. Allow a minute or two for thermal equilibration. The
importance of thermal equilibrium for measurements is very
important, not only during calibration but also during
measurements in the field.
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Switch to pH.
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Now use the control to set the displayed

The slope cannot have the correct effect.

water, CAUTION: It is hard to resist saving the buffer

solutions used for calibration and if you are very careful,

ib
they can be retained and

used a couple of times without
causing errors. However, dilution and cross-contamination
should be kept in mind as sources of trouble. Whenever in

doubt, mix fresh buffers.

Fi11 the cup with pH 4.0 (or pH 10.0) buffer (cover the DO
sensor) and allow a couple of minutes for equilibration.

Use the slope control to adjust the displayed reading to 4.0
(or 10.0). '

Remove the 4.0 {(or 10.0) buffer, flush the sensors, and
check the reading with the 7.0 buffer once more.

The reading at 7.0 should have changed 1ittle, if at all.
If it did change slightly, repeat Steps 5 through 8.

This completes the pH calibration.

4.5.5 Saving Calibration Settings

Now that the Surveyor II has been given all of the caiibration
information via the zero and slope controls, it is necessary to
tell the instrument to store the information in its permanent

memory for use during all of the measurements to follow.

Again,

do not turn the instrument off until the calibration factors have
been saved.
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First set the function switch to "BATT," then push both control

switches, simultaneously, away from the display {toward you).
Wait until the word "SAVE" appears in the display
This saving operation mus done at the end of the calibration

t is not done, the instrument will use
old calibration information from the last save, introducing
i t

hat wot

uld otherwise be correct.
Calibration of the Surveyor II is finished.

1. Turn the instrument off.

2. Remove the calibration cup from the sonde, half fill the

storage cup with deionized water or tap water, and screw it
onto the sonde (snugly so that it will not leak).

INSTALLATION

None.

OPERATING PROCEDURES

6.1

Moving to_the Field

When transporting the Surveyor II, there are three things to be
concerned about:

® Drying out of the sensors
L Extreme temperatures
® Vibration and shock.

The first of these will not happen if care is taken to keep the
storage cup, containing a little water, in place on the sonde.
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Do not allow the instrument to remain in direct sunshine or in
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display unit and sonde rise to very high levels. This will cause

no permanent damage, but the operation of the system may he
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temporarily impaired (stability, calibration). Keeping the
instrument in ventilated shade will avoid the heat problem.

Very low temperatures should also be aveided. Try to keep the
temperatures of the display unit and sonde higher than -10°C.
Temperatures below -50°C might cause damage to vulnerable parts,
such as the Tiguid crystal display of the display unit.

Excessive shock and vibration can cause cumulative damage to the
parts of the system. Never, for instance, carry the instrument
loose in the bed of a truck or van. Similarly, nodes of extreme
vibration sometimes develop at places in small boats powered by
outboard engines. Cushion the instrument from these vibrations.

Field Operations

When you are to the point where you are ready to beqin
measurements:

1. Remove the storage cup from the sonde and screw the
circulator in its place

2. Connect the circulator to the socket of the data cable

3. Connect the water sample

4. Place the sonde in the water and set the display unit switch
to the desired parameter.

For the Surveyor II, there is only one item that you have to
really concentrate on during field measurements: thermal
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stored in the display unit, and it is programmed to correct for
them before displaying the data. The corrections are based on the
assumption that all of the sensors are at the same temperature as

the water. If that equilibrium condition is not met,
errors will creep into the displayed data values.

Thermal equilibrium is always lost for a brief time whenever the
environs of the sonde change. This will be true when the sonde is
first put into the water and whenever it is moved into cooler or
warmer regions of the water column. A1l that you have to do to
avoid errors from this cause is to wait for equilibrium to return
before taking your reading. You can judge this by watching the
display. In general, the dissolved oxygen sensor is the slowest
to match its temperature to that of the water, so watch the DO
reading. When it has just about stopped changing (changing very
slowly), it is time to read all of the parameter values. (If you
are not sure that you are allowing enough time for equilibration,
take readings at the same location both as the sonde is Towered
and again as it is recovered. If the descending and ascending
readings at corresponding depths differ consistently, you are most
likely reading quicker than conditions allow.)

If it becomes necessary to verify calibration in the field, check
each parameter by measuring appropriate standards just as you did
during the laboratory calibration. However, do not use the
calibration controls to adjust the instrument. Just record the
readings versus the standards used. If something has indeed
changed, use these readings to make corrections later. Waiting
for the results of the postcalibration before disturbing
instrument settings avoids confusion and helps with overall data
quality control.

It sometimes happens, for example with conductivity, that values
actually encountered in the field unexpectedly fall ocutside of the
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range that was calibrated for initially; this is nothing to worry
about. Go ahead with the readings and, during postcalibration,
use an additional standard to extend the range to include the
unexpected readings. Correct the data as required.

When measurements are complete or are to be interrupted for any
reason, disconnect and remove the circulator. Screw the storage
cup one-half full with clean water onto the sonde to avoid dryout
of the sensors.

Postcalibration

1. Perform postcalibration before performing any sensor
maintenance.
2. Follow the same procedure used in the initial calibration,

preferably using the same equipment and standard solutions,
but do not adjust the instrument using the calibration
controls.

3. Simply write down the final readings of the standards and
make them part of the data documents.

The value of the postcalibration results lies in what they can
tell you about what happened to the sensors since the initial
calibration. If the postcalibration readings duplicate the values
of the standards, you can be confident that the sensors were
responding properly to conditions in the water. On the other
hand, if one or more of the postcalibration readings is out of
tolerance, suspect:

L An error in either the initial or postcalibration. Such
things as having forgotten to save the calibration
information, using contaminated or deteriorated standards,
or failing to allow for thermal equilibration could be the
problem.
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® Sensor fouling. Check the appearance of the sensors for
stains or coatings: oils, clays, precipitates, fibrous
material, biological material, etc.
e Instrument malfunction. Check battery voltage. Check for

g
sensor damage. See "Malfunctions," Section 4, of the
operating manual.

COMMON PROBLEMS AND SOLUTIONS

See

he operating manual.

SPECIAL MAINTENANCE

8.1

Servicing the Sensors

In the interest of efficiency, you will want to spend a minimum
amount of time servicing the sensors. But at the same time, the
hours spent in the field have to produce high quality data. What,
then, is the right amount of servicing effort? Try deciding on
the basis of a careful visual examination of the sensors, the
results of the postcalibration, and the behavior of the instrument
in the field.

If the instrument is responsive and stable in the field, the
postcalibration measurements are all in tolerance, and visual
inspection {made after quick cleanup) reveals no problems, then
the quick cleaning described below is all that is required.

On the other hand, irregular behavior in the measurement of any
parameter in the field, out-of-tolerance postcalibration
measurements, or visible trouble signs will help you decide
exactly where and what additional work is needed. Information on
servicing the instrument can be found in the operating manual.
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Quick cteanup: Always begin sensor servicing simply by cleaning

. .
away silt, oil and grease, and scl

mpounds., To do so

uuuuu

quickly:

o
«

Fill the storage ci

up one-half full with warm detergent
i

solution and screw it onto the sonde.

Shake the sonde vigorously to wash the sensors in the

Y

detergent solution.

Use a cotton-tipped swab and detergent solution to dislodge
remaining foreign matter. Be sure that the threaded area
and rubber sealing ring of the sonde endcap are free of
grit.

Rinse the sensors and sonde endcap with tap or deionized
water.

Visually check the sensor array for any of the following
signs of trouble:

e Slack, wrinkled, or perforated DO sensor membrane

L Bubbles in the electrolyte under the DO membrane
L Obstructions (other than the electrodes) inside the

bores of the conductivity cell block

[ ] Evidence of coatings or precipitates on pH, reference,
ORP, or DO sensors, conductivity electrodes

L To perform further servicing, see the appropriate
sections in the operating manual.
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damage while other sensors or parts of the system are being worked
on. Make it a habit always to protect the electrode by slipping a

niece of flexibla. thick-wallad tubing {Tvaon) aver it during
FERT M S ITAIW Ty PO ILRTES L ITY S ANFIVHS = LRS-
servicing operations.

DATA RECORDED IN THE FIELD

Field data recorded as part of this procedure include:

° Calibration information for temperature, pH, and conductivity (if
done in field)

] Name of calibrator

® Date and time of ca]ibrafion

L Instrument number

L Type, lot, and manufacturer of calibration standards (if
applicable)

] Date and time of field measurements

° Values measured for pH, temperature, and conductivity

. Postcalibration readings

L Sampling site identification and pertinent sampling information

(e.g., volume of purge water for which sample was collected).
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DATA REDUCTION

None, if field measurements fall within calibration Timits. [If field
values are outside calibration Timits, connections to the data are made

after postcalibration procedures are comp
DATA REPORTING
11.1 Units

Temperature: °C

Conductivity: mmhos/cm

11.2 Precision

See the operating manual.

It
=
tad

Accuracy
See the operating manual. :;
11.4 Comments
See the operating manual.
GENERAL QUALITY ASSURANCE/QUALITY CONTROL COMMENTS

None,
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APPENDIX D
PACKAGING, LABELING, AND SHIPPING
(ETSOP-52)

PURPOSE AND SCOPE

This appendix describes the packaging, labeling, and shipping used for
environmental and hazardous samples collected at a waste site.

1.3 Responsibilities

Detailed responsibilities are described in the procedure
subsection. General responsibilities are assigned as follows:

L Field team leaders will state, to the best of their
knowledge, whether samples planned for collection are

.
environmental or hazardous samples

] The equipment manager will procure shipping supplies (metal
cans, shipping labels, vermiculite, etc.)

L Sampling personnel will properly label and package samples.

PROCEDURES

2.1 PREREQUISITES
The procedures described in this subsection are carried out after the
sample preservation per the Sampling Analysis Plan.

2.2 QA/QC
Internal QC will be performed in accordance with ERD QPP-149, Section 11
(EG&G Idaho 1991a) except where deviations are stated in the SAP and as
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approved by the project quality engineer or designated alternative
(i.e., RWMC quality engineer). Document review will be performed on all
documents per ERD PD 2.2, "Internal and Independent Review of
Documents." Laboratory QC samples and laboratory control charts will be
processed as required by the laboratory SOW. Field QC samples will
include trip blanks and field standards.

The initial responsibi]ity for monitoring the quality of field
measurements lies with the field personnel. The FTL is responsibie for
verifying that all QA procedures are followed. This requires that the
FTL assess the correctness of field methods and their ability to meet QA
objectives.

If changes are required, the FTL will make a subjective assessment of
the impact a procedure change will have on field objectives and
subsequent data quality. If a problem occurs that might jeopardize the

+

integrity of the project, cause a QA obj

data quality, the FTL will immediately notify his/her project
supervisor.

It is the responsibility of the certified hazardous shipper to ensure
that all samples have been label and packaged per 49 CFR Parts 178-199.
He will provide a final review of the packaging and labeling of each
sample before shipping to the appropriate analytical laboratory for
analysis.

2.3 HEALTH AND SAFETY REQUIREMENTS

General operational health and safety requirements for performing this
procedure will be addressed in the training required for shipping
hazardous material and sampling activities. No additional specific
health and safety requirements exist at this time.

2.4 TRAINING

Personnel assigned to perform this procedure will be briefed by the FTL
of any additional job specific information required other than the
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standard training required for sampling and shipping of samples at the
INEL.

2.5 PRECAUTIONS/LIMITATIONS

The penalties for improper shipment of hazardous materials are severe; a
fine of $25,000 and 5 years imprisonment can be imposed for each
violation. The FTL or designee is urged to take adequate precautions to
ensure that packaging and shipping procedures are strictly followed.

2.6 MATERIAL AND EQUIPMENT
The equipment manager will procure shipping suppiies {meiai cans,
shipping 1abels, vermiculite, etc.)

o omr mEmE om e omEE S om ki AT TR AT T MRS

I
The procedures described in this subsection apply to samples collected
at a waste site. They must be followed whether shipping to a Contract

ram laboratory or a noncontract laboratory.

Ml AW

The shipment of hazardous materials is governed by the Transportation
Safety Act of 1974. The following is a list of references that detail
the regulations:

® Title 49 CFR

- Parts 171-177: shipper requirements and hazardous
material table

- Parts 178-199: packaging specifications

- Section 262.20: hazardous waste manifest
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L International Civil Aviation Organization (ICAO) Regulations

- Technical instructions for the safe transport of
dangerous goods by air (1lists mandatory international
and optional domestic regulations)

L International Air Transport Association

- Dangerous goods regulations [this tariff incorporates
49 CFR, ICAO, and additional International Air
Transport Association {IATA) regulations; most
international and domestic airiines belong to IATA and
require conformance to all applicable regulations].

L Tariff BOE-6000-D (reprint of 49 CFR with updates).
2.5 PROCEDURL DESCRIP

2.9.1 Environmental Samples

Low-concentration samples are defined as environmental samples and
should be packaged for shipment as follows:

1. A sample tag is attached to the sample bottle.

2. A1l bottles, except the volatile organic analysis (VOA)
vials, are taped closed with parafilm (or other tape as
appropriate).

3. Each sample bottle is placed in a separate plastic bag,

which is then sealed. As much air as possible is squeezed
from the bag before sealing.
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A picnic cooler (such as a Coleman® or other sturdy cooler)
is typically used as a shipping container. In preparation
for shipping samples, the drain plug is taped shut from the
inside and outside, and a large plastic bag is used as a
liner for the cooler. Approximately 1 in. of packing
material, such as asbestos-free vermiculite, perlite, or
styrofoam beads, is placed in the bottom of the Tiner bag.
Other commercially available shipping containers may be
used. However, the use of such containers {cardboard or
fiber boxes complete with separators and preservatives)
should be specified in the sampliing pian.

The bottles are p1aced in the lined p
' e

Cardboard separators may be ptaced b

the discretion of the shipper.

-
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v mediym-level inorganics analysis
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must be shipped cooled to 4°C with ice. No ice is to be

used for shipping inorganic low-level soil samples or
medium/high-level water samples, organic high-level water or
soil samples, or dioxin samples. Ice is not required for
shipping soil samples, but may be used at the option of the
sampler. A1l cyanide samples, however, must be shipped
cooled to 4°C.

The lined cooler is filled with packing material (such as
asbestos-free vermiculite, perlite, or styrofoam beads) and
the large inner (garbage bag) liner is taped shut.
Sufficient packing material should be used to prevent sample
containers from making contact during shipment.

S

Fal
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P

ecific products and/or manufacturers in this document implies

nt or prnf-’eregcg, noar d-!cannrnva'l hV the U.S. Government, any

EG&G Idaho, of the use of a spec1f1c product for any purpose.
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The paperwork going to the laboratory is placed inside a
plastic bag. The bag is sealed and taped to the inside of
the cooler 1id. A copy of the COC form should be included
in the paperwork sent to the laboratory. The last block on
the COC form shouid indicaie the overnigni carrier and air-
bill number. The air bill must be filled out before the
samples are handed over to the carrier. The laboratory

chnuld ha natifind 1€ nthow
SaGUiId De NoviTied 17 anouney

-
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another laboratory for dioxin analysis or if the shipper
suspects that the sample contains any other substance for

which the laboratory personnel should take safety

precautions.

The cooler is closed and padlocked or taped shut with
strapping tape {filament type).

At least two signed custody seals are placed on the cocler,
one on the front and one on the back. Additional seals may
be used if the sampler or shipper thinks more seals are
necessary.

The cooler is handed over to the overnight carrier,
typically Federal Express. A standard air bill is necessary
for shipping environmental samplies. Clear tape is placed
over the seals.

2.9.2 Hazardous Samples

Medium- and high-concentration samples are defined as hazardous
and must be packaged as follows:

1.

A sample tag is attached to the sample bottle.

A1l bottles, except the VOA vials, are taped closed with
electrical tape (or other tape as appropriate). Evidence
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Each sample bottle is placed in a plastic bag, and the bag
is sealed. For medium-concentration water samples, each VOA
vial is wrapped in a paper towel and the two vials are
placed into one bag. As much air as possible is squeezed
from the bags before sealing. Evidence tape may be used to
seal the bags for additional security.

Each bottle is placed in a separate paint can, the paint can
is filled with vermiculite, and the 1id is fixed to the can.
The 1id must be sealed with metal clips or with filament or
evidence tape; if clips are used, the manufacturer typically
recommends six clips.

________

Arrows are placed on the can to indicate which end is up.

The outside of each can must contain the proper Department

- 'I'..- o . N . e -
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number for the sample. The information may be placed on

stickers or printed legibly. A liquid sample of an
uncertain nature is shipped as a flammable liquid with the
shipping name "FLAMMABLE LIQUID, N.0.S." and identification
number UN1993. A solid sample of uncertain nature is
shipped as a flammable solid with the shipping name
"FLAMMABLE SOLID, N.0.S." and identification number UN1325.
If the nature of the sample is known, 49 CFR 171-177 is
consulted to determine the proper labeling and packaging

requirements.

The cans are placed upright in a cooler with the drain plug
of the cooler taped shut inside and out. The cooler should
be lined with a garbage bag. Vermiculite is placed on the
bottom. Two sizes of paint cans are used: half-gallon and
gallon. The half-gallon paint cans can be stored on top of
each other; however, the gallon cans are too high to stack.
The cooler is filled with vermiculite and the liner is taped
shut.
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The paperwork going to the laboratory is placed inside a
plastic bag and taped to the inside of the cooler lid. A
copy of the COC form should be included in the paperwork
sent to the Taboratory. The sampier keeps one copy of the
COC form. The laboratory should be notified if a parallel
sample is being sent to another laboratory for dioxin
analysis, or if the sample is suspected of containing any
substance for which laboratory personnel should take safety
precautions.

The cooler is closed and sealed with strapping tape. At
least two custody seals are placed on the outside of the
cooler (one on the front and one on the back). More custody
seals may be used at the discretion of the sampler.

The following markings are placed on the top of the cooler:

L Proper shipping name (49 CFR 172.301)
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(49 CFR 172.301)

® Shipper’s or consignee’s name and address
{49 CFR 172.306)

] “This End Up" Tegibly written if shipment contains
1iquid hazardous materials (49 CFR 172.312).

Other commercially available shipping containers may be
used. The field team leader (FTL) should ascertain that the
containers are appropriate to the type of sample being
shipped. The FTL should clearly specify the type of
shipping container to be used in the quality assurance
project plan.

The following labels are required on top of the cooler
(49 CFR 172.406e):

D-10
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] Appropriate hazard class label {placed next to the
proper shipping name)

L "Cargo Aircraft Only" (if applicable as identified in
49 CFR 172.101).

An arrow symbol(s) indicating "This Way Up" should be placed
on the cooler in addition to the markings and labels
described above.

Restricted-article air bills are used for shipment. The
"Shipper Certification for Restricted Articles" section of
the air bill is filled out as follows for a flammable solid
or a fiammabie Tiquid:

] Number of packages or number of coolers
o Proper shipping name: if unknown, use either
- Flammable solid, N.O.S.

<
- Flammable 1iquid, N.O.S.
[ Classification; if unknown, use either

- Flammable solid
- Flammable liquid

® Identification number; if unknown, use either

- UN1325 (for flammable solids})
- UN1993 (for flammable 1iquids)

L Net quantity for package amount or amount of substance
in each cooler

L Radioactive materials section (leave blank)
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® Passenger or cargo aircraft {cross off the
nonapplicable. Up to 25 1b of flammable solid per
cooler can be shipped on a passenger or cargo
aircraft. Up to 1 qt of fiammabie liquid per cooler
can be shipped on a passenger aircraft, and up to 10
gal of flammable liquid per cooler can be shipped on a
cargo aircraft.)

® Name and title of shipper {printed)

L An emergency telephone number at which the shipper can
be reached within the following 24 to 48 hours.

® Shipper’s signature.
2.9.3 Records
The user should refer to the task-speci a
plan for discussion of the records associated with sample

collection and chain-of-custody forms.

The following records are associated with the labeling and
shipping process:

° Sample tag or label

. Traffic report label

L Custody seal

] Chain-of-custody (COC) form

. Bil1l of lading (air bill or similar document).

2.9.4 Information Sources
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CH,M Hil11, REM/FIT Documentation Protocol for Region V, May 1984.‘

Code of Federal Requlations, Title 49, Parts 171 to 177,
"Transportation.”

U.S. Environmental Protection Agency, Engineering Support Branch
Standard Operating Procedures and Quality Assurance Manual, Region
IV, Environmental Services Division, April 1, 1986.

U.S. Environmental Protection Agency, The User’s Guide to the

Contract Laboratory Program, Office of Emergency and Remedial
Response, December 1986.

DEFINITIONS

Low-Concentration Sampie - The contaminant of highesi concentiration is
present at less than 10 parts per million (ppm). Examples include
background environmental samples.

Medium-Concentration Sample - The contaminant of highest concentration
is suspected of being present at a level greater than 10 ppm and less

than 15% {150,000 ppm). Examples include waste materials onsite that

are obviously weathered.

High-Concentration Sample - At least one contaminant is suspected of
being present at a level greater than 15%. Samples from drums and tanks
are assumed to be high concentration unless information indicates
otherwise.

Routine Analytical Services - Analysis of a soil or water sample on a

30- to 45-day turnaround time for a list of 126 organics, 23 metals, and
cyanide.
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Field Team Leader - The individual responsible for the successful
completion of a work assignment within budget and schedule. The person
is also referred to as the site project manager or the project manager
and is typically a contractor’s employee.

4., REFERENCE
1.1  U.S. Environmental Projection Agency, A Compendium of Superfund
Field Operations Method, U.S. Environmental Monitoring System
Laboratory, P.0. Box 15027, Las Vegas, Nevada 89114-5027,
EPA-540/P-87-001. December 1987.
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APPENDIX E
FLUX TESTS
(ETSOP-59)
PURPOSE AND SCOPE
The rate of volatile organic compound (VOC) transport (i.e., VOC flux)
across the soil surface and to the ambient air is an important variable

a
in understanding VOC migration and pe rform1ng the air pathway analysis.
The purpose of these flux tests is to estimate the flux of VOCs emitted

from the Subsurface Disposal Area (SDA) during each of the Idaho seasons
(quarterly), while simultaneously estimating the surface soil moisture

conditions, surface permeability, and temperature.

ACRONYMS/DEFINITIONS

EPA 1.8, Environmental Protection Agency

ETSOP Environmental Technology Standard Operating Procedure
GC gas chromatograph

NBS National Bureau of Standards

PID photoionization detector

SopP standard operating procedure

voc volatile organic compound

DESCRIPTION

The flux test at each designated location will include the following
measurements to: (1) estimate surface soil temperature using a
thermocouple (shaded from the sun), (2) estimate the flux of VOCs from
the surface using an emission isolation flux chamber, Tedlar sample
bags, and a gas chromatograph using detailed procedures outlined in
EPA/600/8-86/008, (3) estimate the surface permeability to air using the
surface permeameter (Tanner and Wengel 1957), and (4) estimate soil
moisture content using a surface moisture gauge.
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PRECAUTIONS/LIMITATIONS

Snow cover, heavy rainfall, and/or high winds could all potentially
compromise the data quality from these tests, and these conditions
should be avoided if at all possible. Training requirements for the
operation of the flux chamber, thermocouple, surface permeameter, and
s0il moisture gauge will be met during the calibration phase where the
responsible scientists/technicians will perform the calibration and
practice sampling/measuring using procedures provided in this standard
operating procedure (SOP)} and EPA/600/8-86/088.

PREREQUISITES

A1l proposed sampliing locations will be permanentiy marked and
documented accordingly. Al1l equipment will be calibrated as necessary,
and all necessary equipment, supplies, and documentation will be

1 T . ...L.--.. P, [ P
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CALIBRATION/STANDARDIZATION

The temperature measuring thermocouple will be calibrated to a National
Bureau of Standards (NBS) certified or equivalent thermometer at the

ent nf maacivamante Thn F1n\.lmn+n\ﬂ 1n +hn
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flux chamber will be calibrated against an NBS traceable bubble meter
before each quarterly set of flux tests is performed. The surface

ermeametor and soil moisture gauge will he calibrated/standardized in

p\- G A TAPAE  wFW B BEEMW P oo WA e oA SR RIIe R

accordance with the manufacturer’s instructions at the beginning of each
quarterly set of measurements. Gas chromatograph (GS) calibration is

discussed in a separate SOP for the operation of that instrument.

MATERIALS/EQUIPMENT

The following Tist references the necessary equipment and materials
required to perform the flux tests:

1. Thermocouple with sun shield
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2. Soil moisture gauge (CPN Hydroprobe)

3. Isolation flux chamber system (as described in EPA 600/8-86/088)

4, Portable photoionization detector (PID) for volatile organic vapor
monitoring

5. Tedlar bags

6. Gas chromatograph

7. Surface air permeameter and appurtences

8. Logbooks and miscellaneous supplies, as required

INSTALLATION

No special procedures or requirements apply.

9.1

Surface Soil Temperature

9.1.1 Check battery condition and thermocouple connections.

ooooo

ple (with sun shield) on designated sample

9.1.3 Allow temnerature to equilibrate {fluctuation should be
less than +1°C).

w
'>—-
-3

Record date, time, and temperature in field Togbook.
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9.2 Isolation Flux Chamber

Follow setup, calibration, and sample collection procedure
detailed in Measurement of Gaseous Emission Rates from Land
Surfaces Using an Emission Isolation Flux Chamber, EPA
600/8-86/088, and substitute a Tedlar bag for containerizing the
sample in lieu of a passivated stainless steel canister. A

portable PID may be used at the field team leader’s discretion to
screen the samples collected by the flux chamber for total VOCs
prior to gas chromatograph analysis. Vapor sample analysis will
be in accordance with a GC-specific 30P.

9.3 Surface Permeameter

The surface permeameter will be operated in accordance with Tanner
and Wengel (1957) and results recorded in the field logbook.

9.4 Soil Moisture

The soil moisture gauge will be operated in accordance with its
manufacturer’s instructions, and results recorded in the field
logbook.

CALCULATIONS

See FPA 800/8-86/008 for a discussion of flux chamber calculations.

7 [

DATA REDUCTION

$S0i1 temperature, moisture, and permeability do not require further data
reduction, unless mean, maximum, and minimum values are reported. Data
reduction for the flux chamber measurements (mean emission rate) can be
found in EPA 600/8-86/008.
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12. DATA REPORTING
Measurement Units Precision Accuracy
Temperature °C - +3°C
VOC emission rate ug/min*m? +10% +50%
(flux)
Surface L/min*m? - —
permeability
Soil moisture m® H,0/m® soil +0.003m/m* +0.005m*/m®
13 REFERENCES

Tanner and Wengel 1957.

EPA 600/8-86/088,008.
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APPENDIX F
ACTIVE SOIL VAPOR SAMPLING WITH THE ART'S
MANUFACTURING AND SUPPLY (AMS) GAS VAPOR
PROBE (GVP) AND TEDLAR BAGS °
(ETSOP-48)

REFERENCES

Art’s Manufacturing & Supply, Operating Instructions for the AMS Gas
Vapor Probe {Retract-a-Tip), 1990.

Art’s Manufacturing & Supply, Operating Instructions for the AMS
Dedicated Point Gas Vapor Probe, 1990.

Balfour, W. D., C. E. Schmidt, and B. M. Eklund, "Sampling Approaches
for the Measurement of Volatile Compounds at Hazardous Waste Sites,"
Journal of Hazardous Materials, Vol. 14, 1987, pp. 135-148.

Devitt, D. A., R. B. Evans, W. A, Jury, and T. H. Starks, Soil Gas
Sensing for Detection and Mapping of Volatile Organics, National Water
Well Association Publication No. 49, 1987, p. 270.

EPA Office of Underground Storage Tanks, Laboratory Bypass Procedures: A

Field Surgeon’s Guide to Petroleum Contamination Assessment, prepared by
Midwest Research Institute, 5109 Leesburg Pike, Suite 414, Falls Church,

Virginia, November 1989.

Lockheed Engineering and Sciences Company, Draft Interim Guidance
Document for Soil-Gas Surveying, prepared for P. B. Durgin, U.S. EPA
Advanced Monitoring Systems Division, Environmental Monitoring Systems
Laboratory, Las Vegas, Nevada, 1989.

Nadeau, R. J., J. P. Lafornara, G. S. Klinger, T. Stone, "U.S. EPA
Environmental Response Team Methods for Measuring Soil Vapors for
Defining Subsurface Contaminant Plumes," National Conference on
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Management of Uncontrolled Hazardous Waste, Hazardous Materials Control
tit . 22-26.

ACRONYMS

AMS Art’s Manufacturing and Supply
GVP gas vapor probe

H&S health and safety

ID inside diameter

0D outside diameter

SAP sampling and analysis plan

S0P standard operating procedure
DESCRIPTION

Sampling involves withdrawing soil vapors from the subsurface for
subsequent analysis. The goal is to provide samples that are
representative of the soil atmosphere with a high degree of
reproducibility, so sample resuits from one point to another can be
compared. Sample locations can be temporary or semi-permanent to
provide long-term monitoring. This standard operating procedure (SOP}
will ensure that all soil vapor samples will be obtained in a consistent
manner.

Types of Data Collected. This standardized procedure will be used to
collect samples for analysis to obtain information regarding the
presence of volatile contaminants or their relative concentrations
differences in the subsurface soil vapor. The method may also be used
to indirectly determine the presence of volatile contaminants in the
subsurface soil/groundwater. However, the method is not intended to be
used to determine or infer contaminant levels in soil/groundwater.

Principle of Operation. Hollow, hardened steel probes equipped with
either reusable or expendable drive tips are driven into the ground.
Soil vapor is then drawn from the ground through flexible Teflon tubing
inside the probe using an applied vacuum. Soil vapor can then be
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contaminants in the soil vapor.
Limitations. The major limitations in

1sing these probes are that they

are best suited for shallow sampling (less than 10 ft), they are not
well suited for hard or rocky soils, they are of limited use where
surface water and/or shallow groundwater is present, vapor ports in the
probes may become clogged during installation, ambient air can migrate
down the outside of the probe and dilute sample, and at depths less than
2 ft ambient air can migrate through the soil cover and dilute the
sample. Other problems include the loss of volatiles during long
residence times (greater than 30 minutes) in a Tedlar bag and the

technique can be labor intensive.
PRECAUTIONS

Safety Consideration. Site safety planning must be an integral part of
the sampling design. Safety concerns for soil vapor sampling are
similar in most regards to those for other environmental investigation
activities. The sampling technique may result in expelling concentrated
vapors into the breathing space during purging, analysis, or
decontamination. Therefore, the breathing space of field personnel
working with collecting and analyzing samples must be routinely
monitored during sampling. Although sampling may be done where
contamination is confined to the subsurface, it is frequently performed
at highly contaminated locations where contamination may not be limited
to volatile compounds in the subsurface, but might alse include semi- or
non-volatile organic; inorganic, or radioactive substances and/or other
potential health and safety (H&S) hazards. This may result in the field
personnel touching probes or other equipment that has come into contact
with contaminated soils. Prior to beginning the sampling, information
about the site must be gathered and evaluated so that appropriate
precautions are taken to protect the H&S of the field personnel. All
precautions and concerns must be outlined in a site-specific H&S plan
and followed at the direction of a site safety officer. Finally,

5




Draft OCVZ SAP
Revision ¢
April 1992

Transportation Considerations. Not applicable.

Special Training Regquirements. A1l field personnel must take the
Occupational Safety and Health Administration 40-hour H&S training and
any other site-specific training to perform field work. If decontamina-
tion or other sampling activities require the use of hazardous materi-
als, field personnel must be made aware of these materials and where the
Material Safety Data Sheets are located. Field personnel operating the
Art’s Manufacturing and Supply (AMS) equipment must read the
manufacture’s literature, watch the video "AMS Gas Vapor Probe," and
familiarize themselves with the use of the equipment prior to working in

the field.

Specific Health and Safety Concerns for Soil Vapor Sampling. Soil vapor
sampling is intrusive and usually done as the first phase of an
investigation in areas where there is limited information on subsurface
conditions. Therefore, a thorough review of the site history and
present condition must be done prior to sampling. In addition,
precautions must be taken to identify buried utilities, piping, and
drums or tanks. An agreement should be made ahead of sampling

concerning who is responsible for locating these features, locating
sampie points, and any damages. Personnel should be briefed concerning
what measures should be taken if damage occurs.

CALIBRATION/STANDARDIZATION

This method can provide relatively high sensitivity for detecting
volatile compounds in the part per million (ppm) to the part per billion
(ppb) range depending on the analytical instrumentation used.

Field instruments must be calibrated prior to taking sample measurements
according to instrument documentation or an SOP. Single constituent and
multiconstituent calibration curves to develop these standards may be
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used depehding on the preference of the investigator or the objectives
of the investigation. Several approaches are presented to the reader
for developing field standards in the field. The approach taken should
reflect field conditions and the data quality objectives of the
investigation. The freauency and criteria for timing will be defined in
the sampling and analysis plan (SAP). Specific instrument calibration

will be defined in the instrument SOP. The approaches are listed below:

L A single component standard (i.e., benzene) is used to
develop a calibration curve. Results are reported for other
petroleum components as an equivalent of the standard.

e A second approach involves the serial dilution of a water
sample. A relative concentration calibration curve is
developed by plotting the results of the serial dilution
analyses, which can later be semi-quantified by a laboratory
analysis of the same sample.

® A third alternative specifies that a multicomponent standard
having the same constituents in a similar proportion as that
of the contaminated soil and/or water may be used to
generate a calibration curve,

] A final method involves generating a calibration curve based
on headspace readings from water samples obtained from one

or more wells at the site where the concentration of
contaminants has been previously determined.

INSTALLATION/OPERATING PROCEDURES

Step 1: Presampling Site Walk-Through

A reconnaissance walk of the study area must be conducted prior to the
beginning of field work. If possible, someone familiar with the site
should accompany field personnel and indicate where the boundary limits
of the study area are located. Site conditions that could 1imit the
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~ usefulness of the soil vapor sampling should be noted (see "Limitations”
%+ =
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Step 2: lavout of Sample Locatijons

The grid pattern of planned sample locations should be staked out in the
survey area. The parameters to consider in planning and designing a
arid pattern are type of contaminant present; Tength of time contaminant
has been present; known concentration of contaminant in
soil/groundwater; depth, direction, and rate of flow of groundwater;
soil type and geologic properties; number and location of subsurface
structures; objective of the sampling; and any historical and/or
anecdotal evidence of contamination. Once the grid pattern is staked
out, the aforementioned parameters should be reevaluated and the grid
pattern design modified if necessary.

Step 3: Egquipment Checkout

A1l sampling equipment must be visually inspected for defects. All
fittings/connections will be examined and adjusted as necessary to
maintain the sampling system as leak-proof as possible. Before
sampling, each componeﬁ; of the sampling system that can potentially
introduce or come in contact with contamination needs to be cleanable or
replaceable. After the sampling equipment is inspected, equipment
blanks and sample container blanks must be taken using an ultra pure air
supply (i.e., nitrogen, argon) as the sample medium.

The equipment 1ist for one complete AMS gas vapor probe (GVP) includes:

(1) Three-ft-long, 5/8-in. outside diameter (0D} drive extensions
(1) Extension drive adapter

(1) Slide/hammer drive adapter

(1) Hammer/drill adapter

(1) 11-1b slide hammer

(1) Milwaukee 1-1/2-in. electric rotary hammer driil

(1) Retractable drive tip with screen




(1)

(1)

(1}
(3)

{1}
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Fifteen-ft-long section of 3/16-in. inside diameter (ID)

SKC Universal Sample Pump (Model 224-PCXR7) or other

industrial hygienist vacuum pump, or the Mityvac hand-held

lied with the AMS GVYP

variigam nitmn cHnn
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1-L Tedlar bag
0.3-L Tedlar bag

Hi-Lift jack
Hi-Lift jack

T
1

Xitech vacuum box with inlet valve and hose fitting

GVP Installation

Following equipment checkout (Step 3), a complete AMS GVP is assembied
and advanced into the ground to the target depth specified in the SAP.

Specific

procedures are:

Cut a section of 3/16-in. ID Teflon tubing equal to the
depth of sampling plus at least 2 ft. For example, if
samples will be collected every 2 ft and the maximum depth
of sampling will be 10 ft, then cut the 3/16-in. ID Teflon
tubing 15 ft long. This will allow sufficient Teflon tubing
at the surface for manipulation during sampling while
providing standard equipment sizes for ali soil vapor
samples at the same site.

Screw the extension drive adapter (this piece has a hole
drilled through the side and one end is tapped to
accommodate drive extensions) onto one of the drive
extensions. NOTE: It makes no difference which drive
extension is used with the extension drive adapter.

Take one end of the precut 3/16-in. ID Teflon tubing, insert
it into the extension drive adapter, and push it through the
drive extension until the 3/16-in. ID Teflon tubing exits
the open end of the drive extension.
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Screw the GVP retractable tip onto the opposite end of the
drive extension. NOTE: When using the 5/8-in. 0D drive
extensions, the 1/2-in. ID drive collar on the GVP
retractable tip must be removed. The 5/8-in. 0D drive
extension is then screwed directly into the GVP retractable
tip. For a more detailed discussion of the GVP retractable
tip, refer to the manufacturer’s literature.

The first 3-ft section of the GVP drive extension is now
ready to be driven into the ground. There are several
methods available to do this.

a. $1ide hammer. If the probe is to be driven less than
6 ft deep or in a restrictive location (i.e., between
cars), then the slide hammer attachment should be
used. The slide hammer manually hammers the probe
downward by 1ifting and dropping an 11-1b weight onto
the extension drive adapter. The slide hammer drive
adapter is used to attach the slide hammer to the
extension drive adapter. The hexagonal end of the
slide hammer drive adapter fits into the slide hammer
and the circular end seats into the extension drive
adapter.

b. Hammer Drill. If the probe is to be driven deeper
than 6 ft or in tight (i.e., clayey or wet) or rocky
soils, then the Milwaukee 1-1/2-in. heavy duty
electric rotary hammer drill should be used. The
sculpted end of the rotary hammer drill adapter is
inserted into the hammer drill and the sliding bar
Jock below the chuck on the hammer drill is closed so
that the hammer drill adapter will not pull out. The
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circutar end of the hammer drill adapter is then

C. Drill Rig. 1If the probes are to be driven deeper than
to the sampling
location, then the cathead/drop weight assembly on a
drill rig can be used to pound the probe into the
ground, This is done in the same manner as driving a
split spoon sampler. The drop weight is screwed onto
the drive extensions, lifted, and allowed to free fall
onto the drive extensions. This process pounds the

drive extensions into the ground in a manner similar
to the slide hammer.

CAUTION: The hammer drill adapter and slide hammer
drive adapters do not attach securely to the
extensions drive adapter. These drive adapters only
fit or "nest" into the extension drive adapter.
Therefore, it is possible that during operation these
drive adapters could come out of the extension drive
adapter and cause injury.

If the target depth of sampling is deeper than 3 ft, then
additional 3-ft drive extension sections must be attached to
the drive extension already in the ground. To add another
drive extension to the GVP, unscrew the drive extension
adapter from the drive extension in the ground and slide the
3/16-in. ID Teflon tubing out of the drive extension
adapter. Slide a coupling over the 3/8-in. ID Teflon tubing
and screw onto the exposed end of the drive extension in the
ground. Now, thread the loose end of the 3/16-in. ID Teflon
through the next 3-ft drive extension and the drive
extension adapter. Screw the new 3-ft drive extension into
the coupiing on top of the drive extension in the ground.
Rescrew the drive extension adapter to the new 3-ft drive
extension. Check all exposed joints and couplings and
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tighten with pipe wrenches. For the system to work properly

- - o o Lo n171 L24ddimmea mire oo b
and not break, all fittings must be tight. Continue to

advance the GVP into the ground as before. Repeat Part 7 of
Step 4 until the target depth is reached.

Once the GVP has reached the target depth, it must be pulled
back toward the ground surface 1 to 3 in. to open the GVP

retractable +1n and allow soil vapor to flow into the GVP

during sampling.

After the GVP has been positioned, the soil surface around
the outside of the GVP must be backfilled and/or compressed
to reduce the influx of ambient air into the subsurface.
This is especially critical for tight conditions associated
with clayey or wet soils. Where the soil is sandy and
Toose, organic-free (i.e., high performance 1iquid
chromatography) water can be mixed with the native soils at
the surface to create a mud cake. However, overwatering
must be avoided so that the water does not flow down the
hole. Where a solid surface is present (i.e., asphalt,
concrete) modeler’s clay or mud made from natural soils and

organic-free water can be used to make a surface seal.

NOTE: If the soils are extremely hard or rocky, the GVP
tile probes can be used to make a smailer pilot hole prior
to installing the GVP. The tile probe consists of several
3-ft-long sections of 3/8-in. diameter solid, hardened steel
probes. The tile base section has a enlarged point welded
on one end to reduce drag on the rest of the tile probe.
Additional sections of tile extensions can be connected
together using couplings similar to the GVP drive
extensions. Once a pilot hole is made, the GVP is driven as
described in Step 4.

12




Draft OCVZ SAP
Revision 0
April 1992

Step 5: Sampling Preparation

Once the GVP is in place, the loose end of the 3/16-in. ID Teflon tubing
is attached to the outside of the vacuum box using a hose connector. On

tha incida of the vacuum ths hoage connactor dig attachad to 2 small
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section of 3/16-in. ID Teflon tube that is in turn attached to a Tedlar
bag. Therefore, samples can be removed from the vacuum box with no loss

of volatiles. A vacuum pump is also attached to the vacuum box with
3/16-in. ID Teflon tube so that a vacuum can be applied to the vacuum
box. When the vacuum pump is turned on, the vacuum box is evacuated and
the negative pressure inside of the vacuum box causes the Tedlar bag ta

inflate, drawing air out of the ground through the tip of the GVP.

NOTE: If a vacuum pump is not available or breaks down in the field,
the Mityvac hand-held pump can be used. Simply attach the 3/16-in. ID
Teflon tube from the GVP to the intake port on the front of the Mityvac.
The Tedlar bag is then attached to the exhaust port on top of the
Mityvac and inflated.

Step 6: Sample Purgin

The same approximate volume of soil vapor must be evacuated from each
' sampling location. In order to accomplish this, close the vacuum box,
attach the inlet to vapor probe tubing, turn on the pump, open the inlet
valve, and purge the probe live for 30 seconds. This standard purging
process removes the dead air inside the GVP and ensures that the same
volume of soil vapor will always be purged from each hole prior to
sampling regardiess of sampling depth, soil porosity, or flux rate of
soil vapor. The described approach physically measures the volume of
air removed, as opposed to measuring the flow rate of air out of the
ground theoretically or calculating flow rates using a flow meter.
Based on the references, 1 to 3 L of air is typically recommended for
purging. A 1-L volume of air has been chosen as the standard purge
volume to reduce the amount of soil vapor disturbed in the subsurface
and to provide a soil vapor sample as representative as possible of the

13
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actual conditions present. For quality assurance purposes, the same 1-L
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Tediar bags will aiways be dedicated to the purging process.

Step 7: Sample Collection

After purging the GVP, the soil vapor can be analyzed using either
portable field instrumentation or collecting a sample of soil vapor in a

Tedlar bag. To ana

detach the 3/16-in. ID Teflon tube in the GVP from the vacuum box.
Next, secure the portable field instrument to the Teflon tube and

conduct the analysis as per the instrument SOP or manufacturer’s

MW wisw Laaria s gy e

nstructions.

To collect a Tedlar bag sample of soil vapor, attach a 0.3-L Tedlar bag
to the 3/16-in. ID tube inside of the vacuum box and infiate in the same
manner as previously described. The smaller sample size is desired to
reduce the amount of mixing/dilution of the soil vapor, minimize
disruption of the subsurface, and decrease the overall volume of samples
to be potentially stored. The collected soil vapor sample is now ready
for analysis.

NOTE: Soil vapor samples in Tedlar bags need to be stored at ambient
temperatures and pressures similar to those during sampling if not
analyzed immediately. Vapor samples must not be cooled because this
might cause segregation of the vapor mixture, condensation of the
volatile contaminants, or loosening of the container seals. All vapor
samples must be kept in the dark and out of sunlight to reduce the
chance of photochemical reactions with or within the Tedlar bag. All
stored samples in Tedlar bags must be analyzed within 2 hours of
coliection to minimize the effects of adsorption, chemical reactions
with or within the Tedlar bag, and loss of volatiles.

Step 8. GVP Removal

Once the soil vapor sample has been collected, the probe must be removed
from the ground. There are two methods available to do this:

14
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1. Hi-Lift Jack. If the probe can not be removed manually or

.. . . .
is in tight [i.e., clayey or wet) or rocky soils, than the

Hi-Lift jack should be used to back the probe ocut of the
ground. Slide the slot in the jack base around the drive

extension. Make sure that a coupling is on the end of the
drive extension so that the Hi-Lift jack will fit under the
coupling. After the Hi-Lift jack is in place, move the
handle of the Hi-Lift jack down. The Hi-Lift jack will
engage the coupling and begin 1ifting the drive extensions

out of the ground.

Caution: The Hi-Lift jack is a modified truck jack and
should not be used for any other purpose other than removing
drive extensions.

2. Drill Rig. If the probes are deeper than 6 ft and there is
good access to the probe location, then the cathead assembly
on a drill rig can be used to back the probe out of the
ground.

NOTE: The manufacturer does not recommend using the slide hammer
attachment to "hammer" the probe out of the ground. The upward
hammering stresses the coupling joints and shears off the threads of the
drive extensions. Therefore, the slide hammer attachment to remove the
GVP has not been purchased.

Step 9: Decontamination

Between sample locations the internal surfaces of the soil vapor system
(i.e., Teflon lines and Tedlar bags) will be decontaminated by purging
the system. Adequate purging is accomplished by drawing three volumes
of ambient air through the complete sampling system {i.e., drive tip,
Teflon tubes, and Tedlar bag). The outer steel pipe and retract-a-tip
casing will be reused between probe holes. Decontamination of these
pieces is not necessary because the sample (vapor) is not in contact
with them, and the shallow (30 in.) depth of this soil-gas survey

&

15




Draft OCVZ SAP
Revision 0
April 1992

gas vapor probe
o

location.

01d tips and used drive extensions will be cleaned at the end of the
survey using the following steps:

1 Wash and scrub equipment with nonphosphate detergent

2. Rinse with tap water

3. Rinse with deionized water

4. Air dry all equipment

5. Wrap in aluminum foil or place in clean poly bags, label
with date, and write initials of person who performed the
cleaning. ‘

Sampiing equipment will be completely air dried before the collection of
sampies. In the unlikely event the soil vapor probe assembly is
determined to be radiologically contaminated, it will be double bagged
and segregated from other clean waste and subsequently disposed of or
decontaminated after consultation with the health physics technician and
the project manager.

After removal of the probe assembly (the vapor probe tip may or may not
be retrieved), place the Teflon tube and tin in a plastic bag for
subsequent cleaning at the end of the project. Install a new tip and
Teflon tube to the drive assembly. Check to ensure the extension drive
adapter is threaded properly to the drive extension and tighten with
appropriate tools.

Materials and equipment known or suspected to be contaminated and for
which decontamination or treatment is not feasible shall be properly
disposed of. These materials may include disposable clothing, tools, or

16
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Step 10: Multidepth Sampling

If a deeper sample is required to determine the vertical distribution of
contaminants or to generate a three-dimensional profile, a new set of
probes can be reinserted into the sample hole and advanced downward to
the next target depth as described in Step 4. Once the target depth has
been reached, the soil vapor sampling process will be followed as
discussed above in Steps 5 through 8.

SEMI-PERMANENT MONITORING POINTS

A semipermanent soil vapor location can be made for routine or frequent
sampling in one location by using an AMS expendable tip and Teflon
umbrella attached to 3/16-in. ID Teflon tubing. The 3/16-in. ID Teflon
tubing is threaded through the drive extensions and the Teflon umbrella
and expendable tip are inserted into the drive extensions. The
expendable tip/Teflon tube are advanced to the target depth as described
in Step 4. The drive extensions are then pulled back out of the ground
as described in Step 8, leaving the expendable tip/Teflon tubing in
place. During removal of the drive extensions, the Teflon umbrella
unfolds, preventing soil from collapsing on and around the expendable
tip. Soil is backfilled around the Teflon tube to fill in the annulus
space formed by the drive extension. Any excess Teflon tubing should be
trimmed back. A polyvinyl chloride (PVC) casing may be installed around
the Teflon tubing for protection. The open end of the Teflon tubing
must be crimped or otherwise sealed between sampling events to eliminate
the flux of soil vapor through the Teflon tube. This will allow the
subsurface to stabilize and not be continually pumped by changes in
barometric changes.

17
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QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

A major concern for soil vapor sampling is the comparability of results

between sample points. To successfully determine whether observed
At Ffawmann
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difi nces are due to true di rences in subsurface contamination,

there must be some degree of confidence in the comparability of the
data. Data comparability may be evaluated by assessing the

diurnal/daily fluctuations in soil vapor concentrations and the effect
of small-scale geologic variability by using collocated samples.

Diurnal/Nailv Fluctuations. Semipermanent monitoring points must be

it
established within the study area and sampled three times daily (i.e.,
at the beginning, middle, and the end of the day) if sampling will take
longer than one-half day.

Small-Scale Geologic Variability. Colocated samples may be used. The
number of samples and their location depends on the geologic variability
and size of the site. A minimum of 5% of the total number of sampies to
be collected during the survey should be planned.

A second concern is the question of how well the soil vapor measurements
represent the primary contamination. Because soil vapor sampling is an
indirect measure of soil/groundwater contamination, confirmation with
analysis of the source matrix (i.e., soil or groundwater) may be
considered. Therefore, the emphasis on data bias and accuracy are not
as necessary as in other technigues.

Quality Assurance/Quality Control Samples

Replicate samples are analyzed to determine sampling, sampling handling,
and analytical precision, and to estimate within and between sample
variability, which is crucial to determining when one sample point has a
concentration that is significantly different from another. Sample
collection replicates are separate samples collected from the same
location into separate sample containers in succession. Analysis of
sample collection replicates provides an indication of the combined
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sampling and analytical precision, and should also be compared with

analytical replicates such as sample analytical replicates and

analytical standard replicates.

Sample analytical replicates are repeat analyses of the same sample by
the analyst in succession. Sample analytical replicates are used to
estimate the analytical precision for the samples.

Analytical standard replicates are made from certified stock solutions,
neat compounds, or compressed gases. The standard concentration and
ranges should be chosen to reflect those expected in the samples. The
analytical standard replicates provide an estimation of the analytical
precision achieved in the field.

A major concern with sample collection replicates is that the quality of
samples is not influenced by their order of collection (i.e., the
additional purge volume of succeeding samples does not result in sample
dilution).

19
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2.0

1.2
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To provide general instructions for field decontamination of heavy
equipment, drill rigs, and drilling equipment used to support
environmental investigations. It addresses both radiclogical and

. . .
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chemical contamination considerations for all such eguipment,
regardless of whether it is owned or leased by EG&G, other INEL
contractors or agencies, or subcontractors.

The methods generally used are steam cleaning or washing heavy
equipment with water under high pressure, and/or scrubbing
accessible parts with a non-phosphate detergent and water solution
under pressure. Swipe (smear) tests are used to indicate
radionuclide presence.

PROCEDURE

2.1

2.2

2.3

2.4

Drill rigs and ancillary drilling equipment (i.e., drill rods,
bits) are decontaminated prior to the start of drilling
At mn f
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operations, between drilil sites, and upon com on

drilling activities.
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When drilling operations are suspended (such as on a daily basis)
and the tools are removed from the borehole or well, the tools are
decontaminated before reinsertion into the borehoie, and suitabiy
protected (i.e., sealed bags, plastic sheeting) from accidental
contamination by dust or other matter that may originate from the
land surface near the welihead.

Establish a central decontamination location away from the
immediate site. If possible use existing decontamination stations
where steam cleaners are available or power and water are
available for portable steam cleaners. Such stations must have

I VR SN [, 2 on : i
drains for the disposal of rinse water (when appropriate) and

disposal facilities for liquid and solid waste.
Make arrangements with the area landlord for use of the facility
prior to mobilizing onsite.

If a central decontamination facility does not exist, a portable
temporary decontamination facility will be used. Spread pliastic
sheeting (about .04 mil thickness) over a natural or man-made
dapression to collect wash water generated for appropriate
disposal. Large timbers may be used to produce a catch basin by
spreading plastic over the timbers and cleaning equipment in the

depressed center.

Polyvinyl chloride (PVC) or Hypalon decontamination pads with a
built-in sump are commercially available. Material collected in
the sump can be pumped into drums for proper disposal.
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2.5 Field Decontamination of heavy equipment, drill rigs, and drilling

equipment:

a.

Material and Equipment Needs:

1.
2.
3.

Fu

Steam Cleaner

Generator (or other appropriate power source)

Water

a. organic-free water for rinse

h. deionized water for rinse (when appropriate)

c. uncontaminated tap water (from an approved
source) for steam cleaning

Wire brushes and/or scraper

Nonphosphate detergent (i.e., Microclean)
Wastewater collection system (may include):

a. plastic sheeting

b. Hypalon portable decontamination system

C. disposabie or cleanable peristaltic pump

d. containers for waste water disposal (when
appropriate)

Isopropanol

Protective Personal Equipment (PPE) as specified i
the Health and Safety Pian.

Plastic sheeting for covering equipment after
decontamination.

Complete the following decontamination procedure:

1.

n

Using wire brushes or scrapers to physically remove
any bulk material adhering to the item that requires

decontamination. If necessary, use water and a

hosphate detergent to assist in disledging and

nART
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removing material.
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Note:

Note:

(4]

Note:

am clean or high pressure wash the item, from top
bottom using a back and forth motion.

ton
LV
0

(2%

Water from the steam cleaner is under high pressure
and temperature and is capable of causing burns and
scaiding. Exercise caution when using the steam
cleaner to aveid being burned or physically injured.
Avoid contact with the wastewater due to potential
exposure to either radiologic or hazardous chemical
constituents.

Use an appropriate solvent rinse (isopropanol) if
persistent contamination is detected or suspected.
Inform the analytical laboratory of the type of
decontamination solvent used.

Collect a swipe sample for immediate radioactive
analysis if the item is known to be, or suspected of
being, radioactively contaminated {see Steps 6-8).

Rinse the item with organic-free water and collect the
rinsate for analysis, if an equipment blank is
required.

Refer to Sampling and Analysis Plan to determine the
need for the collection of a rinsate sample for
analysis.

L% LEL

swipe (100 cm®) from the equipment for a radiation
contamination check.

Have a qualifjed Health Physics technician obtain a

The item is considered clean and suitable for use if
there are §20 dpm/100 cm® (beta, gamma) or <200
dpm/100 cm® above background levels and no detectable
aipha.

Repeat Steps 4, 5, and 6 if the results are greater
than the above limits. If the limits are still not
met, consider using appropriate decontamination
solutions specific for radiation contamination or
disposing the equipment appropriately and replacing

the item.

It is important to control the volume of waste water
generated during equipment decontamination because
liquids generated must be contained and collected for
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2.6 The final disposition of rinse water and material dislodged from
equipment will be specified in the Sampling and Analysis Plan and
the Investigative Derived Waste Plan. The ERP Project Manager,
Field Team Leader, Health and Safety Officer, Environmental
Coordinator for the facility, and the Tacility environmental
engineer determine appropriate disposal of decontamination wash
water. A1l solvents used during decontamination are collected for

appropriate disposal.
DEFINITIONS

No terms cited in this procedure require special explanation.
REFERENCES

U.S. DOE, 1989. The Environmental Survey Manual, 2nd edition, Appendix
G- Decontamination Guidance, Section G2.4, Sampling Equipment, p.
G-6.

NIOSH/0SHA/USCG/EPA, 1985. Decontamination of the Occupational Safety
and Health Guidance manual for Hazardous Wasie Site Activities,
Chapter 10. U.S. Printing Office, October, 1985.

U.S. EPA, 1985. Decontamination Techniques for Mobiie Response
Equipment Used at Waste Sites (State-of-the-Art Survey),
EPA/600/52-85/105.




SOP Number:

ENVIRONMENTAL RESTORATION DEPARTMENT

LFORIGATICN oLy

ENVIRONMENTAL STANDARD OPERATING PROCEDURE
COVER SHEET

S0P-11.5

Revision:

Title: STANDARD OPERATING PROCEDURE FOR FIELD DECONTAMINATION OF
SAMPLING EQUPMENT .

Prepared by:

Reviewed by:

Approved by:

Approved by:

Y

K. N Keck Sr. Scientist
Geosciences Group

L P

Qﬁ?P Shea; Chairman

t£RD Independent Review Commitlee

e 2T )

N etar S [lldaa K Y itrgo—

L. C. VanDeusen, Manager
Site Remediation Group

7 —

J b

K. L# Norland, Manager

WY

Buried Waste Program tWHL‘A

7)

Group

Date:

Date:

Date:

" Date:

02/26/92

02/27/92




Page 1

ENVIRONMENTAL TITLE: FIELD DECONTAMINATION OF SAMPLING EQUIPMENT
STANDARD OPERATING
PROCEDURES MANUAL NUMBER: 11.5 ISSUE DATE: 02/28/92
PIEIRIAATION CRLY
1.0 PURPOSE AND SCOPE
To provide general instructions for field decontamination of sampling
equipment used to support environmental investigations. Thorough
decontamination is required to prevent cross contamination between
samples and sampling sites.
2.0 PROCEDURE

2.1 A1l sampling equipment (i.e. Teflon bailers, split-spoon samplers,

funnels, spoons, pans) is decontaminated before sampling
activities begin, before moving sampling activities to another
location/well, and after sampling activities are completed. If
several samples are being collected from a single location, such
as with split-spoon sampling at depth, the sampling equipment is
thoroughly decontaminated between samples. However, full
decontamination of sampling equipment between locations is not
required when collecting subsamples that will constitute a single
composite sample. For composite samples, the equipment used
between subsample collection need oniy be brushed or wiped off to
remove any large chunks of soil adhering to the equipment.

2.2 Establish a central decontamination location away from the
immediate sampling site.

2.3 Material and Equipment Needs:
a. Non-phosphate detergent (i.e., Microclean)

b. Wire brush/bottle brush

c. Water:
a. Organic-free water
b. Deionized tap water
C. Uncontaminated/potable tap water
d. Isopropanol
e. Carboy and/or 55-gal drums (poly) for storage of tap water
used in steam cleaning/decontamination, as appropriate
f. Waste water collection system (may include):
a. Plastic sheeting
b. Containers for waste water collection (separate

containers for water, solids, and solvents)




Page 2

ENVYIRONMENTAL TITLE: FIELD DECONTAMINATION OF SAMPLING EQUIPMENT
STANDARD OPERATING
PROCEDURES MANUAL NUMBER: 11.5 ISSUE DATE: 02/28/92

g. Steam cleaner and generator (optional}

h. Personal protective equipment (PPE) as stated in the Health
and Safety Plan

i. Stainless steel pans with 1ids

J. Maislan wipes

K. Blotter paper

1. Spray bottles

m. Sponges

2.4 Field Decontamination Procedure for Sampling Equipment:

a. Physica11y‘remove any bulk material adhering to the item
that requires decontamination by using a wire brush or
scraper.

Note: Wire brushes should not be used on non-metal equipment.

b. Remove gross contamination with tap water and rinse, using
pressurized or gravity flow tap water. Scrub brushes or
wire brushes may help in removing material.

c. Wash and scrub the equipment with a non-phosphate detergent
and tap water.

d. Rinse thoroughly with tap water. Steam clean the equipment
if a steam cleaner is available and the equipment is not
heat and steam sensitive.

Note: Steam cleaning is not acceptable if radiological

contamination is present, due to the potential for creating
airborne contamination problems.

e.

Check for adhered soils; use a brush to dislodge any
particles.

Double rinse with organic-free water.

Spray-rinse all surfaces with isopropanol from an approved
wash bottle.

Collect the isopropanol in a container for appropriate
disposal (see Section 2.5). One effective collection
technique is to place a large glass or stainless steel
funnel below the tools during rinsing. Allow waste to flow
into appropriately sized bottles for later disposal. Use a
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i. If a rinsate sample is required for QA, make an addi;jgna]
grade water, and collect it in the appropriate sample
bottles,

j. If the equipment is known to be or suspected of being
radioactively contaminated, have the Health Physics
Technician coilect a swipe (100 cm® smear) sample for
immediate radionuclide analysis.

Th
1l

Fou
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1. If the radiological limits are not met, discuss with the
Health Physics Technician the possibility of using a special
decontamination solution for radionuclides and/or disposing
and replacing the item.

n. Allow sampling equipment to completely dry prior to re-use.

n. Wrap and store sampling equipment. Aluminum foil is
recommended for equipment used in the sample collection for
organic analysis. Use plastic wrap or bags if equipment is
used for sample collection intended for inorganic analysis.

Attach a label to the wrapping or bag indicating the date of

decontamination and the initials of the person who performed

the decontamiantion.

2.5 The final disposition of rinse water and material disiodged from
equipment will be specified in the Sampling and Analysis Plan and
the Investigative Derived Waste Plan. The ERP Project Manager,
Field Team Leader, Health Physics Technician and/or Safety
Officer, and Environemntal Coordinator for the facility, and the
facility engineer determine appropriate disposal to decontaminated
wash water. A1l solvents used during decontamination are
collected for appropriate disposal.

No terms cited in this procedure require special explanation.
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4.0 REFERENCES

U.S. DOE, 1989. The Environmental Survey Manual, 2nd edition, Appendix
G-Decontamination Guidance, Section G2.4, sampling Equipment, p.
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NIOSH/0SHA/USCG/EPA, 1985, Decontamiantion of the Occupational Safety
and Health Guidance Manual for Hazardous Waste Site Activities,
Chapter 10. U.S. Printing Office, October, 1985.

U.S. EPA, 1985. Decontamination Techniques for Mobile Response
Equipment Used at Waste Sites (State-of-the-Art Survey),
EPA/600/52-85/105.
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ABSTRACT

The vadose zone within and adjacent to the Radioactive Waste Management Complex contains
varicus levels of voiatile organic compounds in a vapor state. The most viabie way to determine the
concentrations and extent of the vapor plume is to measure soil gases at several vertical depths. A
packer system will be tested to develop ability to collect vapors from open wells. The resuits of the
test will be compiled and a standard operating procedure will be written prior to sampling open wells
under Sampling and Analysis Plan for Organic Contamination Characterization (OCC) in the RWMC
Vadose Zone, Operable Unit (OU-7-08), EGG-WM-9834.
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Test Plan: Well Gas Sample Collection

llqmn A Packer quh’:m
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1. INTRODUCTION

The vadose zone within and adjacent to the Radioactive Wasie Management Complex (RWMC)
contains various levels of volatile organic compounds (VOCs) in a vapor state. It has been determined
that the most viable way to determine the concentrations and extent of the vapor plume is to measure
soil gases at several vertical depths (EG&G Idaho, 1991a). Existing open well 118 will be used to test
the packer system to a depth of up to 550 ft.

The tests outlined in this test plan are intended to evaluate the equipment for use in

determining concentration profiles and permeability from uncased wells in and around the RWMC.
A separate sampling and analysis plan will be prepared for those activities.

These wells vary in diameter, making it necessary to have a flexible sampling system. The packer
assembly is comprised of a pipe covered with an inflatable bladder. The packer is lowered into a well

and the bladder is expanded with compressed gas (generally nitrogen). Figure 1 presents a schematic
of tha nacker cvstemn and reel The area nacked off is nnrcPd for a qnef‘lred amount of time to

A e .JJ-u-u.u.lA CALAWE & S eeas A fadwds priAwenhe Aol r— Lkl 2 SRR LY e

remove stagnant air. A gas sample is pulled into a Tedlar bag for analysis by gas
chromatography (GC).

1.1 Scope of Tests

The first test will be performed to test the influence of the packer and tubing on a tracer gas.
The packer will be inflated within a tube with compressed gas and a known concentraiion of tracer
gas will be injected into the tube between the packers. The gas will be pulled through the packers
and tubing using a vacuum source until the tracer is collected into the Tedlar bag. The sample in the
Tedlar bag will be analyzed and concentrations will be compared to the original tracer concentration.
A second test will be performed to test the system by lowering the packer assembly down the well,
inflating the packers with compressed gas (not to exceed the manufacturer’s maximum recommended
pressure that is stamped on the packer), and pulling air sampies to land surface. The packer assembly
will be lowered to progressively deeper depths to test the system. A third test wiil be performed to
test permeability measurement equipment using the packer assembly. Air will be withdrawn or
injected into the packed off interval of the well while measuring flow rates and downhole pressure.
Flow rate will be varied to obtain measurable pressure difference. These data will be used to calculate

permeability for the interval.
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Figure 1. Schematic of the packer system and reel.
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1.2 Objective of Tests
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organic analysis samples from the tested interval. (b} pressure transducers and tlow regulation
equipment are suitable for measurement of permeability for this geologic environment, and (<} the
reel system will work for placing the packers. The packer must be able to pack otf wells with a wide
variety of diameters. The packers must be able to isolate the desired depth intervals and collect
representative samples from depths as great as 560 ft. One of the existing test wells (USGS-118) is
deep enough to test this requirement.

1.3 Justification

This particular packer system design has not previously been used for either VOC sample
collection or permeability tests in the vadose zone at the Idaho National Engineering Laboratory
(INEL). The weils must be sampled and tested to meet Environmental Restoration Department

(ERD) objectives and regulatory commitments.




2. ORGANIZATION AND RESPONSIBILITIES

An organizational chart is presented as Figure 2. A technician and scientist will be conducting
the tests.

2.2 Authority

The authority to conduct the tests comes from Waste Area Group (WAG)-7 management.
2.3 Facility Support Requirements

Well USGS-118, to be used to conduct the packer tests, is outside the RWMC, so no Health
Physics (HP) coverage is anticipated. However, all activities conducted around the RWMC will be
cleared through RWMC Operations prior to beginning work. A safe work permit will be opened, with
signatures from Safety and Industrial Hygiene at the RWMC. The well will be monitored for organic
vapors when the well is opened for testing.

2.4 Specific Quailfications

Personnel must have knowledge of the reporting requirements and packer systemn usage. The
operators will follow the guidance provided in the operating instructions for the pneumatic packers
(Appendix A). The individuals who will be performing the tests meet these requirements and have
extensive experience in field sampling. ‘

2.5 Waste Management
2.5.1 ldentification/Generation
A minimal amount of waste will be generated from the decontamination of equipment following
testing. This waste will primarily be comprised of rags used to wipe the packers with isopropanol. The
waste will not be hazardous according to the Resource, Conservation, and Recovery Act (RCRA).
Other potential waste includes paper towels and latex gloves.

2.5.2 Minimization

Waste will be minimized by performing the tests in a minimum npumber of wells.
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2.5.3 Disposal
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disposal methods will be used. The waste will be transported to a clean dumpster for disposal as waste

generated outside of the RWMC, Waste generated inside the RWMC will be surveved ov a certitied
HP prior to disposal per requirements of the health and satety pian.




3. DESCRIPTION OF TESTS

The purposes of the packer tests are to ensure representative soil gas samples are collected from
open wells at the RWMC and that permeability tests can be performed in the wells. The packers will

be located in wells, based on TV logs. in areas where they will be able to adequately pack off an area
without significant leakage of air above and below the packed off area, Data will be recorded
describing the results of the tests in the sampling logbook. The three tests may be performed at
different times. The packer tests consist of the following:

-

gas. The inflation pressure should not exceed the manufacturer’s maximum recommended
pressure that is stamped on the packer. A tank of standard gas (55 ppm CCly) will be
connected to the tubing and gas will be injected adjacent to the interval where vapor is
collected while the packers are inflated. The gas sample will be pulled through the tubing
to a Tedlar bag sampling device (the Tedlar bag sampling device is labeled vacuum pump
in Figure 1). The sample will be analyzed by a field GC using the calibration and analysis

PLGwduLga cutlined in EGG-WM-0834 (EF 3&G r"ahe, 1991"_\; and the RWMC O"’Cra ing

and Maintenance Manual, Section 9.8.1. Samples will be pulled until at least three samples
are within +20% of each other to eusure adequacy of the system and to develop
correction factors, if needed.

«  The packer system and ree! system will be tested at well USGS-118. The procedure will
be as follows:

1.  Lower the packer assembly to a depth of approximateiy 10 ft.
2. Inflate the packer from land surface using compressed air.
3. Connect the vacuum pump and gas sampling instruments.

4. Pur ge air from the pau..cu off zone u.)u15 & vacuum pump
equilibrate as indicated by the photoionization detector. Concentrations will be
considered equilibrated when the PID concentration fluctuates by <10 ppm/min.
Record the flow rate, time, and concentration in the logbook. When the
concentration has equilibrated or at times determined by the scientist, collect a
sample into the 1-L Tedlar bag for analyses. Transport the Tedlar bag to the GC
trailer. No special transportation considerations are required.

5. Deflate the packer,‘disconnect the sampling equipment from the reel assembly, and
move the packer assembly to land surface to test the reel. If the reel has difficulty
in pulling up the packer assembly, do not lower it to the next depth.




6. Lower the packer assembly to progressively deeper depths {approxmately 100, 200,
* 300, 400, and 500 f1, and repeat Steps 1 through 6.
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The anticipated testing depths are 232, 243, and 295 ft. Other depths may be tested. as
determined by the scientist, if data indicate that further testing is warranted. Figure 3
presents a schematic of the permeability measurement system. Flow data will be collected
by an appropriately sized flow meter, and data will be recorded in the 21x data logger.
Pressure will be measured in the well with a transducer attached to the packer assembly.
All equipment will be cahbrated maintained, and utilized according to the manufacturer’s
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1. Lower the packer assembly to the specified depth.
2. Inflate the packer from land surface using compressed air.
3. Connect the pump and power up the data acquisition system.

4. Record the pressures between packers and at the inlet line going into the packed off
zone. Flow rate may be varied to obtain greater pressure differences.

5. Record flow rates and pressures until steady pressure (= 1 lbjin.*) and flow
(% .5 cfm) are established.
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change as evidenced by piots of pressure versus time.

7.  Deflate the packer, detach the monitoring equipment from the reel, and move the
packer assembly to the new level and repeat Steps 1 through 7.

General equipment:
»  Bennett sampling pump apparatus (reel) without pump attached
+  Packer apparatus with accessories

»  Two packers with a 5-ft slotted center attachment, tubing connectors, wire rope, and
connectors

»  Steel tape, 10 ft minimum

. Permanent marker
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. Generator for operating Bennett reel and vacuum pump
. Flow meters (air) O to 20 ft/min range (estimated)

. Compressed air canister with suitable regulator—nesd connector io attach 10 Bennetut
inflation line tubing

Compressed air bracket for truck or equipment
. Stopwatch, wat_ch, or timer
«  Suitable sampling apparatus, fittings and connectors for Tedlar bag
+  Photoionization detector
+  Vacuum pump
«  Gas chromatograph
¢  Tedlar bag sampling equipment
«  Miscellaneous ﬁtting; and tools.
Calibration gas testing'equipmcnt:
o  Calibration gas
+  4in. tubing, 5 ft long (approxiﬁate size)
»  Tedlar bag sampling equipment
+  Gas chromatograph.
Permeability testing equipment:
«  Transducers with suitable connectors (%15 psi)
. Electrical wiring for transducers
«  Variable power supply for transducer (12-volt dc power supply minimum)

»  Flow controller/electronic data logger (0 to 20 ¢fm).

10
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4. IMPLEMENTING TECHNICAL PROCEDURES

4.1 Test Procedures

Refer to Section 3 of this test plan for test procedures.

4.2 Procedure Mcodification
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rocedures require modification, the modification will be documcnted,
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4.3 Subcontractors

There will be no subcontractors performing work for this test.
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5. SEQUENCE OF ACTIVITIES

8.1 Test Dates

The tests will be perfcrmed in the order described in Section 3 of this test plan. Tentative test

dates are as follows:

30 March 92

13 April 92

27 April 92

28 April 92

4 May 92

11 May 92

27 May 92
5 June 92
8 June 92

20 July 92

Perform aboveground tests using standard gas. Samples will be analyzed on the
field GC immediately following the test.

Perform downhole packer testing at well USGS-118. Again, sampies pulled will
be analyzed immediately on the field GC.

Prepare draft engineering design file (EDF). The EDF wiil be finalized when
other open wells are sampled using the packer system to account for any further
changes to procedure.

Test permeability measurement system.

Prepare draft standard operating procedure {(SOP) to conduct sample collection
and permeability testing in open wells with packer system.

Submit draft SOP to the ERD Independent Review Committee (EIRC) for

iCVICW,

EIRC review.
SOP approval by EIRC and WAG-7 manager.
Begin sampling and testing open wells using packer system.

Prepare final draft EDF.

5.2 Coordination with Outside Groups

The packer tests are an integral part of the characterization of the vadose zone. The tests do
not require a great deal of coordination between outside groups, other than review by the EIRC. The
milestones are as described in Section 3.1.

12




‘5.3 Acceptance Criteria

The packer tests will be successful if the samples collected are representative of the -
concentrations adjacent to the sampled interval. and if permeability tests yield reasonable values
compared to field or literature measurements. This will be determined in two ways. First, the
aboveground tests using standard gas will verify that the packer system tubing and vacuum pump have
the ability to maintain the concentration of the sample over 700 ft of line. Second. samples will be
pulled from wells adjacent to ported wells at the same depth as the sample ports during the sampling
phase. This test will be performed under a separate sampling and analysis plan for this activity.
Samples will be pulied from the ported wells simultanecusly. The sample results should be
comparable. Calculated permeability measurements will be compared to other field sites and literature
values. There is one designated hold peint in this procedure if the reel system has difficulty in pulling
the packer assembly.

13

A L T b R et e P S S




6. PROVISION FOR QUALITY ASSURANCE

J
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Samples to be analyzed by the field GC will have a quality level of 1I. Measurements taken wiil
have a quality level IC designation. Data quality objectives for the packer tests are provided in
Tabie 1.

6.2 Applicable Procedures

Quality control (QC) will be performed in accordance with the ERD qﬁality program plan
(QPP-149, Section 5.11) (EG&G Idaho, 1991b) except where deviations are authorized by the Project

My rIRrmmimaar fhiinliter naciirnmsa fOYAY Frae tha filald (307 je cantainad inm camnling and analucie nlam
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EGG-WM-9834 (EG&G Idaho, 1991a). Quality assurance for the Microtip will be ensured by
adhering to requirements found in the manufacturer’s operating and maintenance manual and
following the requirements of Section 8.1 of QPP-149 (EG&G Idaho, 1991D).

6.3 Review
Appiication of QA procedures will be reviewed in accordance with ERD Program Directive
(PD) 5.14, "Quality Monitoring and Surveillance” (EG&G Idaho, 1991c).

6.4 Error and Uncertainty
Error associated with sampling the wells will be reduced by ensuring that the VOC
concentration going into the sample bag is represemtative of the true value. Refer to the above
procedures for details on this measure. QC corrective actions are outlined in sampling and analysis
plan EGG-WM-9834 (EG&G Idaho, 1991a).

o bl o TAndn meamlidm: ol cmdicens Fam tha manaleas facts
1A 1| Lrdald quauly UUJCI-U. o LWL G PAaVALG ol
Analytical Detection
Measurement Method level Precision  Accuracy limit
VOC concentration Portable GC I + 10% + 20% 1 ppm (CCl,)
Pressure XD I + 10% * 20% .1 psi
Flow rate Flow meter I * 20% * 40% .5 L/min

14




SAFETY
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8. EVALUATION

E |
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Evaluators qualified to the requiremenss in ERD PD 5.12 (EG&G Idaho. 1991¢) will evaluate
data for acceptance with QA levels specified in Section 6.1 after the tests.

8.2 Deviations and Abnormalities

Deviations from the test plan and/or abnormalities experienced will be recorded in the test plan
logbook.

e T e Y PR, W DU
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Two qualified scientists, not involved in the tests, will peer review all documents and test results
after completion of the test.
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TIGRE TIERRA®
Pneumatic Packers
Operating & Parts Manual

This manual is assigned to

ModelNo. 2 ¢ - £C =~ /.00
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?lgre Tlerra® Pneumatic Packers are Manufactured by

AARDVARK
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PACKER OPERATING PHOCEDURES

INTROOUCTION

The Tigre Tierra” Packer is a sliding nead inflatabie packear that expands radially
and contracts axially 2s pneumatic or Nydraulic oressure s aooiied. Steel :abzé
reinforcementwiiinin the packergland elementpermits uniicrmexpansicnoverthe
entire length of the eiement and allows the outer rubper cover e extrude into
borehole irrequiarities and fractures, crealing an effective seal over the entire
length of the packer gland element.

Infiation pressure is introduced into the packer through a pert on the packer head
that is tapped for a standard male tube connecter. Fer infiation tubing, Aardvark
recommends 3/16-inch outside diameter (OD) nylon rated at 2,500 psi burst. This
tubing ailows the user o operate the packer under exireme hydrostatic head

conditions not pessible with lower pressure-rated tubing.
Four major companents make up the Tigre Tierra® Packer (see illustration atback
of this booklet): -

- Fixed Head < Giand tiemsan

- Center Tube « Sliding Head

Both packer heads are tapped with either 1/8-inch NPT or 10-32 threads to permit

simultaneous use of muitipie packers. The infiation fiuig is transimitied through the

packerin the annuius between the center tube and the gland element. All packers

are shipped with a plug in the sliding head which must be replaced with a tube
connector for multiple packer use.

Stamped on the circumference of the fixed head of each packer is the maximum
internal pressure that can be applied wheni1e packeris inflatedto its maximum
diameter. This is the pressure at which maximum giand element expansion
occurs. Pressure in excess of this rated pressure voids the warranty.

Note: When a Tigre Tierra® Packer is confined within an open or
cased borehole of known diameter, it is possible to exceed the
rated free-air pressure without jeopardizing the warranty. See the
pressure curves in this bookiet or call Aardvark Corporation for
delails. ‘ '

Cautlon: Compressed gasses. such as nitrogen and compressed
air, are extremely dangerous, and misuse of these gases can
cause serious injury. Follow instructions on the compressed
gas botiles.

If the packer is tested or inflaied abgve ground, do nottest orintiate
above 25% of the unconfined rated pressure stamped on the fixed
head of the packer. Stay ciear of either end of ifig packer when
testing or inflating the packer above ground.
Fage 1
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SinGLE Packea
OpeaaTioN

(Gases such as mircgen arc comprss3ed sir ars axiremaly can ger-

cus. Misuse of ihe gases or of ihe packers that thiay operats Can
resuit in serious injury. Use extreme caulicn.

Either pneumatic or hydrautic packer inflation is acceptabie, aithough pneumatic
inflation is recommended for standard packer systems. Recommendad inflation
fluids incluce compressed air, inert gases (such as nitragen or carbon dioxide)} and

+
waler,

Expasure to hydrocarbons wiil damege the packer glang element, and subsequent
use will void the Aardvark warranty. Packers are tesied and serialized before
shipping. The serial number agpears on the circumierence of the fixed head, next
tc the maximum internal packer pressure.

Priar to first use, all connecticns made on site snouid be tested &t low pressure for
fezks, and the gauge or reguiator on the scurce of inflation pressure should be
calibrated to assure accurate readings. Fauity regulators are a prime case of
packer faiiure.

The fixed head is normally oriented uphoie during singie packer operation. After
connecting the inflation tube to the connector on the fixed packar head, run the
packer 10 the desired depth on driil rods, grout recs cr iron pipe. Then connect the
inflation tube to the pressure reguiatar. .

With the requlator adjustment lever backed off to zerc cressure, open the supply
vaive on the source of inflation pressure. Slowly and gradually increase pressure
to the packer by adjusting the regulator. Final gauge pressure shouid not exceed
the total of rated packer pressure plus hydrostatic pressure above the packer. {f
you have any questions about inflation pressure, please contact Aargvark Cor-

poratian.

When testing or grouting through the packer is completed, release inflation

pressure and allow enough time tar the gland element to relax tc its at-rest

diameter. You can tell when the gland element is oreperly deflated by inserting the
inflation tubing into & cup of water. When buthbles ceasa to appear in the water, the
element is deflated. You can then retrieve the packer or reposition it in ihe bore-
hole for further testing.

- |f your system incluces a pump, te sure 10 allow exirg wire berween the slicin~

hezd and the pump.

A-6 Page 2



The packer also will function with the slicing head ¢riented uphoie. However, care
must be taken wnen ratrieving 4 oacksr se‘ in this arigmadicn. in an uncasad,
irregular terehadle. the siicing nead may caten on a fraciure curing reirigvai.
Continued upward force may cause the glan d glement 1o expand mechanically
and lodge in the hole.

STRAODLE PACKER For stradd!e or zone packer operation, the lower packer is criented with the fixed
OpeRATION heac uphcte. The center tubs is capped. Add lengths of perforated stes! tubing
consistentwith desired zone lengths to the fixed head of the lower packer. Connect

. a length of inflaticn tubing to the lower packer 1o join the two packers.
With the sliding head criented uphicle, connect the upper packer to the perforated
steel tubing and the inflation tube from the lower packer. Finally, connect inflation
tubing to the stiding head of the uphole packer and beginning running the packers
into the borehole.

As in single packer applications, gradually increase inflation pressure through the
regulator until the gauge stabilizes on a reading that does not exceed ratec packer
pressure plus hydrostatic head. The zone is now packed off and injection of water
or grout can begin. When testing or grouting is completed, release infiation
pressure and allow sufficient time for the gland elements to relax to their at-rest
diameters. The straddie system ¢an then be retrieved or repositioned for further
testing.

Other orientations are possible for each of the packers in a straddle system.

These other orientations, however, will result in a packed-off borehote length that
is not fixed and could vary according to berehole irregularities.

For instance, the preferred method for testing in open or unstable formations is to
orientboth packers with the fixed heads uphole. With this orientation, however, the
siiding head of the upper packer will move away from the fixed head of the lower
packer as packer inflation pregresses. Allowance for this movementmustbe made
by using Aardvark's coiled inflation tube to connect the two packers across the
zone. Depending on packer madel, packer length and borehole size, this vertical

movement will be betwean 2 and 12 inches.

As a resuit, whether your zone length is defined by distance between packer
heads or by distance between gianc element seals, actual zone length wiil be
greater than the as-measured zone length it the packers are oriented with batn
fixed heads ughole.

A7 Page 3
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Note: Faiiure to do this may cause seal damage in Step. 2.

Unthread the siiding head frem the gland element fitting and remove from the
packer.

Unthread the gland element from the fixed head and slide it down and cif of the
center tube.

Inspect the O-ring on each packer head and replace if required.
Inspect the seals in the sliding head angd replace if required.

Siide the naew gland element over the center tube and thread it to the fixed
packer head.

Puysh the sliding head on to the center tube and thread itinto the gtand element.

Attach the inflation tube ‘o the fixed head and check for air leaks at ¢
cennections before running the packer into the borghaie.

oy rddm
Csution: Donotle

pressure stamped on ihe fixed head of ihe packer.

-’
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VVE TITLE: GAS PORT INSTALLATION INTO EXISTING BOREHOLES
STANDARD OPERATING
PROCEDURES MAKUAL NUMBER: VVE-50P-5.1.2 ISSUE DATE: 06/25/92

PIFORILATIOR OKRLY

1.0 PURPOSE AND SCOPE

This procedure provides instructions for the installation of gas ports
into boreholes. The steps given are general and may be used to install
ports in both deep and shallow boreholes or wells.

2.0 PROCEDURE
2.1 Prerequisites
There are no specific prerequisites for this procedure.
2.2 QA/QC

There are no specific 0A/0C requirements. The Field Team Leader must
ensure and document in the Field Team Leader’s Logbook that the
installation of the ports was conducted according to this procedure,
Field changes to this procedure must be approved and appropriately
documented per ERP PD 4.1, Document Control.

2.3  Health and Safety Requirements

Activities conducted according to this procedure shall be in compliance
with a Safe Work Permit.

2.4 Training

There are no specific training requirements. When the work is done in a
contaminated area, appropriate radiological and hazardous waste operator
training may be required.

2.5 Precautions/Limitations

2.6 Materials and Equipment

3/8 inch or appropriate stainless steel tubing

3/8 inch or appropriate stainless steel connectors

3/8 inch or appropriate stainless steel caps

3/8 inch or appropriate stainless steel quick connect fittings

Duct tape, fiberglass straps, or stainless steel banding
Crimping tools to attach straps and banding {(as required)

Sound1ng device

Measuring tape

Gas vapor ports or portable hand drill to perforate tubing
Hand tools

Tremie pipe to emplace backfiil

Stips for tremie pipe

Lifting bail for tremie pipe

Gravel or sand pack material (silica sand)
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VVE TITLE: @&AS PORT INSTALLATION INTO EXISTING BOREHOLES
STANDARD OPERATING
PROCEDURES MANUAL NUMBER: VVE-SOP-5.1.2 ISSUE DATE: 06/25/92
Bentonite pellets
Cement or bentonite grout

Deionized water
Trash receptacle
Instrumentation Logbook
Daily Activity Logbook

2.7

Calibration/Standardization

Not applicable.

2.8

Transportation

Not applicable.

2.9
1)

2)

[T+
S

4)

5)

Procedure description/installation

Decontaminate all tubing, valves, connectors, straps, banding, and
other equipment which may have contact with the sampling medium
per Environmental Restoration Depariment Environmental Standard
Operating Procedures SOP-11.4 and SOP-11.5. Tubing will be
cieaned on the outside and inside.

Decontaminate all support structures {e.g., stainless steel
casing, pipe) on which the tubing will be attached per
Environmental Restoration Department Environmental Standard
Operating Procedures SOP-11.4 and SOP-11.5

+ i 1 N
““““““ the locaticon he

”n +

w L P
of port needed to sample the gas permeable zone. The Technical
Advisor (TA) and/or the Field Team Leader (FTL) will make the
determination prior to installation based upon some combination of
information from permeability tests, geophysical logs, TV logs, or
1ithologic logs.

f the port in the borehole and the length

After the length of the port is determined, the FTL {or
maintenance shop) will perforate the 3/8 inch tubing using a 1/16
inch drill bit, at a minimum. Holes wiil be drilled completely
through the tubing along the specified length at 1/2-in. te 3-in.
intervals, each interval being perpendicuiar to the previous
interval. The Field Team Leader should ensure that the hole
diameter in the 3/8-in tubing is compatible with the sand size of

Al m eimcnnY Fevmad Tawians
Lne gravei/sand iayer.

The port will be installed into the borehole simultaneously with
the casing or pipe. The bottom end of the tubing should be sealed
by folding a section of tubing over on itself, or some similar
effective method. If folded, the folded interval should face
outward from the casing toward the borehole walls in an upward
facing "V". A 2-in. piece of 1/2-in. diameter pipe cut in half
lengthwise may be placed over this folded section and strapped to
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VVE

STANDARD OPERATING
PROCEDURES MANUAL NUMBER: VVE-S0P-5.1.2 ISSUE DATE: 06/25/92

TITLE: GAS PORT INSTALLATION INTO EXISTING BOREHOLES

6)

7)

8)

the support structure.

The FTL is responsible to ensure detailed records are maintained
in the Field Team Leader’s Logbook of the exact location of the
perforated intervals relative to the top of casing or pipe and
relative to ground surface. This information is crucial during

the backfilling operation and any miscalculation could result in
the failure of the ports.

The tubing should be attached to the support structure along its
Tength with fibergliass straps, stainiess steel banding, or other
suitable devices. The first strap or band should be at the bottom
of the port near the folded section of tubing. The next strap or
band should be at or near the top of the perforated section of
tubing. The remaining straps or bands may be attached at 5 to 10
Et intervals along the support structure to ground surface. See
igure 1. :

A two to three foot stickup of tubing should remain above ground
surface. It is imperative that the FTL keep track of which tubes
correspond with specific depths as it is possible that many tubes
will be installed in one borehole. After the instaliation is
complete, the tubes above ground surface should be cut relative to
one another in a manner which corresponds to their sampling
interval below ground surface. For exampie, the shortest Tengin
of tubing above ground will correspond with the deepest port
installation, and so forth. The ports will be labeled "1", "2",
and "3", etc. The port labeled as "1" should be the bottommost
port in the borehole and the port nearest the ground surface
should be the highest number (Figure 2). A record of the related
depth for the associated port number should also be documented in
the Field Team Leader’s Logbook.

Measure depth of borehole from ground surface.

Liquid compietion materials must be emplaced with a tremie pipe.
Gravel, silica sand, and bentonite may freefall into the borehole;
however, it is strongly recommended that tremie be used for all
completion materials to prevent bridging.

Install backfill around gas ports as illustrated in Figure 1.

The thickness of the hydrated bentonite seals at the top and
bottom of the permeable zone is dependent upon the geologic
conditions in the borehole or the thickness of the cement to be
placed above the bentonite seal. Seals should be constructed in
order to help prevent collapse of the sand pack, to prevent the
infiltration of cement into the sand pack, and to ensure that the

permeable zone has been isolated from adjacent permeable zones.
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STANDARD OPERATING
PROCEDURES MANUAL NUMBER: VVE-SOP-5.1.2 1SSUE DATE: 06/25/92

TITLE: GAS PORT INSTALLATION INTO EXISTING BOREHOLES
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5) It is recommended that 2 ports be installed in any one borehole
per day to avoid the possibility of collapse of the sand layer and
to prevent the infiltration of cement into the sand pack. Fore
ports may be installed at the direction of the FTL.

2.10 Data Reduction, Calculations, and Reporting

Not applicable.

DEFINITIONS

Field Team Leader - The individual responsible for directing field work
or a task. Individuals are referred to a Team Leaders, task managers,
Project Managers, or work package managers.

Technical Advisor - The individual responsible for advising the field
crew on the optimum placement and length of the gas ports.

Field Change - A change originating in the field to an approved
controlled document when (a) specific task cannot be performed as
written, {h) work directions are unsafe as written, or {c) significant

> ey == %

productivity savings can be realized without adverse Environment,
Safety, Health, and Quality effects.

REFERENCES

Environmental Standard Operating Procedures Manual, Field
Decontamination of Sampling Equipment, Number 11.5, 2/28/92.

Environmental Standard Operating Procedures Manual, Field
Decontamination of Heavy Equipment, Drill Rigs, and Driiling tquipment,
Number 11.4, 2/28/92.

Environmental Restoration Program, Program Directive 4.1, Document
Fantvnl
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TITLE:

GAS PORT INSTALLATION INTO EXISTING BOREHOLES
NUMBER: VVE-S0P-5.1.2

ISSUE DATE: 06/25/92

3/8" Stainless Steel
tubing, psrforated

A ‘{51_, Support Structure
{Casing or Pipe)
Strap or Band
Cement
A Grout

Figure 1. Schematic diagram of a single gas port completion.
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TITLE: GAS PORT INSTALLATION INTO EXISTING BOREHOLES

NUMBER: VVE-S0P-5.1.2 ISSUE DATE: 06/25/92

Port # 1 Port# 3
i
Port # 2 et

Ground Surface
%:
S— Support Structure
(Casing or pipe}
E:
1— Borehole

Figure 2. Schematic diagram of surface completion of a borehole
instrumented with gas ports. Not to scale.
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9.1.9 Sampling Procedures for VVE Sampling Yells

The procedures in this section apply to wells 88-01, 89020, 74-1, 77-1,
78-4, DO-2, and WWW-1. Sampling frequency is detailed in the VVE Sampling and
Analysis Plan. Each well is instrumented with five to 10 sampling measurement

ports.

Up to five ports/wells will, therefore, be sampled per sampling day.

Gas samples from monitoring wells will be collected in I-L Tedlar bags in a

sef-contained battery-powered vacuum kit.

A. Inintial Conditions

1.
2.

An adequate supply of prelabeled Tedlar bags are at the VVE site.
The vacuum kit is at the site, and the battery in the kit is
charged. ‘

An adequate supply of gummed labels are on hand.

B. Procedure

1.
2.
3.

—
[ )

12.
13.

Ensure that all initial conditions are met.

Ensure that the sample port valve (SPV) is closed.

Connect the quick disconnect from the sample vacuum box (SVB) line
to the sample port.

Open the SPV.

Turn on the SVB switch.

Purge the port line for the prescribed length of time (Refer to
EDF-ERP-VVE-070, current revision}. )

Simuitaneously turn off the SVB switch and close the valve on the
suction line.

Open the SVB and install a sampie bag.

Close the SVB, open the valve on the suction line, and turn on the
SVB switch.

When the sampie bag is three-fourths full, turn off

AL cun
Lile oV¥D

switch,

Allow the sample bag to finish filliing.

Ciose the SPV.

Oper the SVB, close the valve on the sample bag, and tighten the
Tock screw on the valve,



14, Repeat Steps @ through 12 for each additional sample.
15.  Sample activity informaiton wiil be recorded int he VVE Operation
Logbook.

C. Final Conditions

The vacuum kit is turned off and plugged in to recharge the battery.
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INTR Ti

This manual covers the safety, operating and malntengnce instructions for the WINPOWER line of
air-cooled generator sets. Included as @ part of the pagkage is a parts list and wiring diagrem covering
the particular made! you have purchased. The engine manufacturer’s manual is also furnishied with
the set, and gives the necessary operating and maintenance information for the engine,

GENE&‘L

The engine generator sets covered by this manual are bf the single bearing type. The rotating member
of the generator is mounted on a tapsred extension of the engine crankshaft,

All sets have besn thorocughly tested at the factory. The normal cerburetor and engine speed adjust-
ments have been made.

The set should ba carefully inspected upon delivary tor evidence of possible shipping damaga. 11
damage has occurred, a notation should be made an the freight bill, and you should file a claim,
if necessary. If the damage appears to be of a major riature, the set shou'd not be opereted until
the 1ault hat been corrected,

ELECTRICAL IPTION

The genarators used in the WINPOWER line of air.cogied engine generator sets are revoiving
armatu‘e type.

The static, or electronie excitation systam, uses rectiflers to change part of the output of the
AL generator fo DC for excitation of the figld. On mdst models using static excitation, this
system Is extended still further by using current feedijack through rectifiers in order to obtain

increasing field strength with load increase to give er voltage regulation,

ENGINE STARTING

The sngine manual shouid be followed In regard¢ to aoeration, The engine crankcase must be
filied with an il recommended by the engine menutgcturer, The fuel should be regular grade
automotive gasoline, When filling the tank, allow for #uei expansion. Never fiii tark when engine
is running, or while engine is hot,

The carburetor choke should be adjusted as required by temperature conditions. When starting
the generator, the operator shouid assume a stable stance to prevent injury In the event of engine
kickback. Pull the start rope with a quick, smooth pull, to crank the engine. Be sure to pull the
rope completely through untit it clears the starting pu)ley. After the engine starts, return choke
to its normal position. [n cold temperatures, it may b¢ necessary to keep the choke in the choke

position longer.

HIGH MOISTURE CONDITIONS ]
The use of electrical equipment under extremely wet gonditions should be avoided.

EXHAUST

Generator units must be operated in a well ventileted area to provide adequate cooling &ir for
the engine and propar discharge of exhaust fumes.

STABILITY

Generator units shouid be placed on a solid level surfdce for proper engine op-oration. if there is
any indication that the unit may shift during oparstian, the use of tie downs is recommended.
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EXTENSION CORDS

The proper selection of an extension cord is necessary forioptimum too! operation. Consiiit the
following chart for proper wire size to carry the required load current. Voitage drops due to the
extension cord should not exceed five volts,

WIRE SIZE MAXIMUM VOLTAGE DROP & MAXIMUM AMPS
AWG AMPS FOR_GIVEN WIRE LENGTHS
25 ‘ 75’ 100"
4 70 87 154 2.60 3.48
6 56 1.08 2017 3.25 4,35
8 40 .25 2&Hi 3.87 5.03
10 30 1.50 abo 4.50 8.00
12 25 1.98 ap? 6.95 7.96
14 18 2.27 4.85 6.82 .10
16 13 2.65 _5p2 7.84 1046
MAINTENANCE
ENGINE
Refer to engine manual,
GENERATOR

Check brush lengths after 500 hours of running and every Y00 hours thereafter. If brush length is
tess than 4™, the brush shouid be repiaced with a new gne,

SANDING BRUSHES

it is important that the brushes make good g m Grit side of
contact with the collector ringe. When '~ sandpapar

or rinpe ;
installing & new set of brushes, they /\\J
should be sanded in by using 00 sandpaper. fector Ring
The sandpaper should be pulled in the direction of rotatior. When pulled in the opposite direction
10 start a new stroke, the brush should be raised. Continue the sanding until the brushes are fully

seated. Do not use emery cioth,
The collector rings should be. cleaned if dirty,

Dirt and the moisture it will hoid are detrimentai to generagors, if dust and dirt accumuiate, the
generator should be cleaned periodically,

THE FOLLOWING SERVICE PROCEDURES SHOULD BE PEFFORMED BY AUTHORIZED WINPOWER
SERVICE CENTERS OR OTHER QUALIFIED PERSONNSL

TESTING FOR OPEN_GIRQUITS

TESTING

The mast likely place for an open circuit to occur is the shunt field circuit. The shunt fieid is
connected to the rectifier output. One end of the shunt fiellt should be disconnected, An chm-
meter reading should be taken between the disconnected enk and the other end to determine

continuity. If no reading is obtained, there is an open gircuit. Its exact location should then be
determined and the open circuit should be repaired. The ouxput leads should be checked for

SRS R LRI -1 = ) ¥ P

continuity.

RESTORING RESIDUAL MAGBNETISM

FHULEUUNE

ft can be done by applying DC voitage (6—24 volts) acrass tne terminais of the shunt field.
Care must be taken that the polarity is-correct. Incorrect polarity will destroy the diodes in
the rectifier bridpe if a limitinp resistor is not used.
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TESTING RECTIFIERS AND DIODES

HetnfiTens

0B digga ig.p single rectifying element represented graphically as shown: —P—

. When,a diods is used alpne such as in half wave rectiflation, it can also be called a rectifier.
i Twoltliodss are used in full wave rectification as showe:

. H:A
] -..'

{0

j Fpuz dlo@« are used in a single phase rectifier btiigejes shown:

[RSREC S

R IR
DY 1
i v "
7
. An ghmmeter is required for testing a diode or © T
. rectifjer assembly. M is necessary 10 remove the METER
lene goln to the rectifier for testing it. A singld - | +

‘hnw avery } henh resistanca in one

: u\wku Wi Y W ” |

dll’pﬁlqnend low resistance in the other direction. Low Reading Very High Reading

i AL nc

‘ diade will have a low reading in both +

om An open diéde wil! have a high wé - +
. ten iboth directions. Each diode in an T ) 3 (a"'ﬁ'ri‘ ¢

& bHe %h? ¢an be tested as shown: + YmETER\T AL [mere AC

Low Raading Very High Reading
_ Thl?gﬂqlhg has to be repeated on every diode. L

PRI SN

: tﬂhmﬂflor assambly is 8 molded assembly, tptt at follows:
‘ Uau%q,ga\gclt -amp-ohm meter {(multl meter}, check thg rectifier assembly in the following sequence:
w2

¥

- 3

: L o%' o For,purgoses of order in checking,
: vy ne congigierione AC terminai as » 1,
(R S me the pthey as #2.
3o g L el |e e .
o MY - Expected
R ¥ , Resistance
| e Check Betwsen Reading

|-+ Meter tead oh + termingl — meter lead orf AC w1 High

t 4 Meter lead on + terminal — meter lead o AC #2 High
; g1| +:Meter lead op — terminal — meter leAd on AC #1 Low

: +:Mater lead on — terminal — meter leaq on AC w2 Low

: 3;1 ..thoter lead on AC #1 — meter les¢ on + terminal Low

, f ,%.;Meter igad on AC #1 - meter leng o# — ferminal High
. i‘ : ﬂMatar lead on AC #2 — meter 1&@ oA + terminal Low
1] 4iMeter Jeed on AC a2 ~ meter lepd of —terminal High J
3o g e v
LR A _ _
:a 0y, ipadings do nof comply with the above chart  the rectifier assembly is defective and shouid
i
i
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ECON-O-MIZER MAGNET ADJUSTMENT NSTRUCTIONS

. Place Econ-o-mizer switch in off position, start sngirh,

2, Msnually push Econ-o-mizer arm on carburetor up o4 down to reach an idle spased, Adjust
engine idle set screw clockwise to reach 50—80 voite AC at 120 volt receptacle.
3. Stop engine. Adjust magnet up or down so that it just touches the Econ-o-mizer arm. While
hoiding the arm in idle pasition, tighten magnet into this position.
4. Turn idle set screw one-ha!f turn counterciockwise sc- that screw does not touch stop on
carburetor when arm is againgt magnet. Adjustment i4d complete.
8. If Econ-o-mizer will not hold at idle, off load and switch turned on, adjust the magnet
farther from the carburetor arm,
TROUBLE SHOOTING CHART
TROUBLE CAUSE REMEDY
No output voltage Loss of residual magnetisra, See instructions for restoring
residual magnetism.
Dafactive dioda in reatifiad Reaplace diode or ectitier
bridges (see Instructions fde | sssembly.
tezting rectifier bridges),
Poor brush contact {brush Frea brush if stuck. Repiace
ean be stuck in holder, woln with new brush if worn.
or spring can be weak}. Repiaze brush spring if wesk.
Open circuit {soe instructiAng | Complete ¢circuit if in external
for testing ot open circuits), wiring.
Shorted armature coils in Replace armature,
revoiving armature unit,
Engine spead 100 low. Adjust engine speed tc correct
value,
Low output voltage at Low enging speed, Adlust engine tpeed to corract
no load, value,
Shorted diode (tee instructons| Replace diode or rectifier
for testing rectifier bridge) essembly,
Voltage o.k. at no load, Shorted diade in series field Replace diode or rectifier
but drops off rapidly on | bridge {(see instructions for sssembly.
load spplication. testing rectifier bridge),
Engine speed drops off taphily.| See engine manual.
High output voitage Excessive engine speed. Adjust engine speed to correct
value.
Excessive gansrator Overload on generator. Reduce load,
heating. Clogged ventilsting inlets Clean iniets and outlets,
and/or outiets,
Arcing st brushes Brushes not seatad properivi See instructions for sanding
b s ndn da
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woprr, 8G15BP/IC

TYPE
REF. | DESCRIPTION PART NO. | qQTY.
N.S5. Engine-Briggs & Strktton EC-11455 1
1 vibrstion W=260 4
2 Carrying Frame G=7828-2 | 1
3 Ganerator Support £E=7213 1
4 Pansl Support I=847 H
5 Field Coil B-1307~1 1
6 Armature Stud 5~8610-75 1
7 Fan A-606w1 1
8 End Hood §-7585 1
9 Field Frame G=776% 1 :
10 Bearing D4 1
11 Armsture G-7805-2 1
12 Drive End Bell I-§93-1 1
13 .Stud 5-7687 4
14 Not Applicable )
15 Lifr Eye 8-93656 1
16 ¥Yield Frame Assy N —6035~10 1
17 Field Coll H-1307-2 1
18 Coil Shield J-716& Iy
19 Field Pole G~6571 2
20 Brush Gesr Assy G-6333=5 1
21 Diode EE~3100 2
22 Beat Sink A-791 2
23 Generator Suppott 5-170192 1
24 Rectifier FE-2168-1 1
25 Brush Spring G~3422 3
26 - . Brush ¥-51 3
27 Studs $=7687 4
28 Piode Reverse Polarity EE~3101 2
28 Receptacle L5=20R ER-1370 2
30 Circuit Breaker 20 A EE-1885«2 4
3 Not Applicable
32 Duplex Resceptacle 5-20R BE-323-1C 2
Kk} Panel Box §=10110=~4 H
34 Pansl Top 5~-10193 1
33 Receptacle 6-50R rR-399 2
36 Brush Ring J-558 1
37 Circuit Bresker 30A ZE-280%-5 2
38~ Circuit Breaker 40A PE-2809-7 1
3 Rack Plate §=10195 - !
40 Receptacle L6-30R YE~1373 2
4l Panel Sida 8-10184-1 1
N.S. Panel Side $-10194-4 l
RS, Fuel Tank T=75 i
Wiring Diagram IF-5352
Parts Drawing TIE-11794
PL- 2483

afed PoPUSSXT




OWNER'S SERVICE RECORD

CONSULT ENGINE MANUAL FOR SUGGESTED
MAINTENANCE AND SERWICE INTERVALS

CONSULT GENERATGR ss{ OWNER'S MANUAL
FOR GENERATOR SERVICE AND MAINTENANGE

Lube Qil Filter

Air Cleaner

txhaust System
[Fusl Filter
Lubricate Gov, Link
| Ignition Tune-Up

Baddars *
I

Cooling Air Intake
Cooling Air Discharge

ENGINE

Brushes
Air Intake
Air Dischorge

GENERATOR

GENERATOR SET: ENGINE;
Model No. Type Model

Sarinl Na.

A W

»iml Na :
Ahla NO. e ——————————— e ———— W D

Purchased From

Placed in Serviqe
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CR10 MEASUREMENT AND CONTROL MODULE WVERVIEW

Campbell Scieatific Inc. provides thrae.documents to aid in understanding and cperaling
the CR10:

1. This Ov: view
2. The CR10 Operator's Manual
3. The CR 10 Prompt Sheet

This Overview introduces the concepts required to take advantage of the CR10’s
capabilities. Hands-on programming exarnples start in Section QV5. Working with a

CR 10 will help the learning process, so don't just read the examples, do them. If you want
to start this minute, go ahead and Iry the examplas, then come back and read the rest of

the Qvensdew,

The sections of the Operator's Manual which should be read to compiete a basic
understanding of the CR 10 operation are the Programming Sections 1-3, the portions of
the data retrieval Sections 4 and § appropnare to the method(s) you are using (see OVE),

e S

anc Section 14 which covers insiafiation and maintenanca.

Section 6 covers details of serial communications. Sections 7 and 8 comain
programming examples. Sections $-12 have detailed descriptions of each programming
instruction, and Section 13 goes into detail on the CR10 measurement procedures.

The Prompt Sheet is an abbraviated description of the programming instructions. Once
familiar with the CR10, it is possibie to program it using only the Prompt Sheet as a
reference, consuiting the manual if further detail is needed.

Read the Selected Operating Details and Cautionary Notes at the front of the Manual
before using the CR10.

OV1. PHYSICAL DESCRIPTION - The power supply is external to the CP1
. This gives the user a wide range of optio
The CR10 is a fully programmabie .
datalogger/controlier in a small, rugged, sealed (Section 14) for powering the CR10.
module. Programming is very simliar to . w
Campbell Scientific's 21X and CR? dataloggers, O 1 WIRING PANEL - MODEL CR10WP
Some fundamental physical differences are listed The CR10WP Wiring Panel and CR10 dataiogger
below. make electrical contact through the two D-type

connectors at the (left) end of the CR10.
- The CR10 does not have an integral

keyboard /display. The user accassas the The Wiring Panel contains a $-pin Serial 1/O port
CR10 with the portable CR10KD Keyboard usaed when communicating with the datalogger
Display or with a computer or terminal and provides terminals for connecting sensor,
(Section OV2). control, and power leads to the CR10. It also

provides transient protection and reverse polarity

-  The CR10 doas nat have an integral terminal protection. Figure QV1.1-2 shows the panel and

strip. A removabie wiring panel, the CR10WP the mstructlons used to access the various
(Figure OV1.1-1) performs this function and terminals.

attaches to the two D-type connectors
located at the end of the module.

[l ]




CR10 OVERVIEW

P/MN 4107

CR1OWP WIRING PANEL

 CRIOWP WIRING PANEL BRACKET

FIGURE OV1.1-1. CR10 and Wiring Panal

OVv1i.1.1 ANALOG INPUTS

The terminals labeled 1H to 6L are analog inputs.
These numbers refer to the high and low inputs
to the differential channels 1 through 6. ina
differential measurement, the voltage on the H
input is measured with respect to the voltage on

_ . S,

the L input. When making singie-ended
measurements, either the H or L Input may be
used as an independert channel o measura
voltage with respeact to the CR10 analog ground
(AG). The single-ended channels are numbered
sequentially starting with 1H; e.g., the Hand L
sides of differential channel 1 are single-ended
channeis 1 and 2; the H and L sides of differential
channel 2 are single~endad channeis 3 and 4,
stc. The single-anded channel numbers do NOT

appear on the panel.

OV1.1.2 SWITCHED EXCITATION QUTPUTS

The terminals labeled E1, E2, and E3 are
precision, switched excitation outputs used to
supply programmabie excitation voltages for

ov-2

resistive bridge measurements. DC or AC
excitation at voftages between -2500 mV and
+2800 mV are user programmabie (Section 9).

OV1.1.3 PULSE INPUTS
The terminals labeled P1 and P2 are the puise

T S a
counter inputs for the CR10. Theyars

programmable for switch closure, high frequency
puise or low levei AC (Section 9, Instruction 3).

OV1.1.4 DIGITAL /O PORTS

Terminais C1 through C8 are digital Input/Qutput
ports. On power-up they are configured as input
ports, commoniy used for reading the status of
an external signal. High and low conditions are:

-~ et

3V < high < 5.5V; 0.5V < iow < (.8V.
Canfigured as outputs the ports allow on/off
control of external devices. A port can be set

high (V£ 0.1V), set low (<0.1V), toggled or
pulsed (Sections 3, 8.3, and 12}.



CR10 OVERVIEW

SERIAL 1 /0
Teecormmunicctions
Brociert For Securing Exciiotion Output
Lead wires nput/Cutput |astructions Pragram Control Instructions
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Command Codex
4X Set pord x hh
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97 Port Subw.
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FIGURE OV1.1-2. CR10 1

Wiring Panel/ insiruciion Access

OV1.1.5 ANALOG GROUND (AG)

The AG terminals are analog grounds, used as
the reference for single-ended measurements
and excitation return,

OV1.1.6 12V AND POWER GROUND (G)
TERMINALS

The 12V and power ground (G) terminals are
used to supply 12V DC power to the datalogger.
The extra 12V and G terminals can be used to
connect other devices requiring 12V power.

The G terminals are also used to tie cable shields
to ground, and to provide a ground reference for

puise counters and binary inputs. For protection
against transient voltage spikes, power ground

P I ——

b”Uuld e Connecileg 1w a QUUU Udll.ll o oin IU

{Section 14.3.1).
OV1.1.7 5V QUTPUTS

The two 8V (£0.2%) outputs are cormmonly used
to power peripherals such as the QD1
Incremental Encoder Interface, AVW1 or AVW4
Vibrating Wire Interface.

The 5V outputs are common with pin 1 on the 9
pin serial connector; 200 mV is the maximum
combined output.

[\ Y]



CR10 OVERVIEW

OV1.1.8 SERIAL /0

The g p;n ser:ai [ J'O pcr?. contains | lines for serial

communication between the CR10 and external
devices such as computers, printers, Storage
Modules, etc, This port does NQOT have the
same ccnf:gurauon as the g pin serial ports
currently used on many personai computers.
It has & 5VDC power line which is used to power
peripherals such as the SM192 or SM716
Storage Module or the DC112 Phone Modem.
The same SVDC supply is used for the 5V
outputs on the lower terminal strip. Section 6
contains technical details on serial
communication.

OV1.2 CONNECTING POQWER TO THE CR10

The CR10 can be powered by any 12VDC
source. First connect the positive lead from the
power supply to one of the 12V terminals and
then connect the negative fead to one of the
‘ power ground (G) terminals. The Wiring Panel
.~ power connection is reverse polarity protected.
See Section 14 for details on pawer supply
T connections.

ho

CAUTION: The metal surfaces of the
CR10, CR10WP Wiring Panet, and
CR10KD Keyboard Display are at the
same potential as power ground. To
avoid shorting 12 voits to ground,
connect the 12 voit lead first, then
connect the ground lead.

ey b

av2. MEMORY AND PROGRAMMING

CONCEPTS
The CR10 must be programmed before it will

make any measurements. A program consists of

a group of instructions entered into a program
table. The program table is given an execution
interval which determines how frequently that
table is executed. When the table is executed,

the instructions are executed in sequence from
baninnina to and, ARtar axectting the table, the

1= LR B S e

CR10 waits the remainder of the execution
interval and then executes the table again
starting at the beginning.

The intervai at which the table is executed
generally determines the interval at which the
sensors are measured. The interval at which
data are stored is separate from how often the
wable is executed, and may range from sampies

Ov-4

every execution interval to processed summatries
output hourly, daily, or cn longer or irregular
intervals.

Figure OV2.1-1 represents the measurement,
processing, and data stcrage sequence, and the
types of instructions used to accomplish these
tasks.

Ov2.1 INTEANAL MEMORY

The CR10 has 64K bytes of Random Access
Memory (RAM), divided into five areas. The use
of the Input, Intermediate, and Final Storage in
the measurement and data processing sequence
is shown in Figure OV2.1-1. While the total size
of these three areas remains constant, memory
may be reallocated between the areas to
accommodate different measurement and
processing needs ("A Mode, Section 1.5). The

size of the 2 additional memory areas, system

and program, are fixed. The five araas of RAM

are;

1. Input Storage - Input Storage hoids the
results of measurements or calculations. The
=5 Mode is used 10 view input Siorage
locations for chegking current sensor
readings or calculated vaiues. Input Storage
defaults to 28 locations. Additional locations
can be assigned using the *A Mode (Section
1.5). ‘

2. Intermediate Storage - Certain Processing
Instructions and most of the Output
Procassing Instructions maintain
intermediate resuits in intermediate Storage.
Interrnediate storage is automatically
accessed by the instructions and cannot be

accessed by the user. The default aliocation

is 64 lOCEﬁut 15, Thv “w“bcr of !nﬂaflnnc can

be changed using the *A Mode.

3. Final Storage - Final processed values are
stored here for transfer to printer, tape, solid
state Storage Modute or for retrievai via
telecommunication links. Values are stored
in Final Storage only by the Qutput
Processing Instructions and only when the
Qutput Flag is set in the users program.
Approximately 29,900 locations are allocated
to Final Storage on power up. This number
is reduced i Input or Intermediate Storage is
increased.



CR10 OVERVIEW

INPUT /OUTPUT

INSTRUCTIONS

Sensors Soecity the convers:on of a $8nsor 5IGNai 10 &

|> data valus and store it in Input Storage.
ProgrammaDbis entries specity:

{1) the measursment type

{2) the number of channels 10 Measure

=

Control ‘
{3) the input voitage range
/-I {4) the input Storags Location
~dJ {5) the sensor caiibration constants used (@
convert the sensar output to sngineenng
units

170 Instructions aiso control anaicg outputs
ang digital contral ports.

\ARAN

INPUT STORAGE PROCESSING INSTRUCTIONS

Haids the resuilts of measuraments ar Perform calcutations with valuas in Input
caiculations in usar specified locations. The Storage. Resuits are retumed to Input
value in & location i3 writtan over sach time & Storage. Arithrmatc, transcendsntal and
nNew MsasurTMant or Cricuiation siores data polynomial functions are included.

L or ] Rlaval Talalat
e

V. A

OUTPUT PROCESSING INTERMEDIATE STORAGE

a¥ TR b 7 W Y o)

vy
OGN

JANAV/

ey

V

Provides termporary storage for intermediate

Perform caiculations over time on the values calcuiations raquirad by the QUTPUT
updated in Input Storage. Summaries for q PROCESSING INSTRUCTIONS,; tor sxample,
Final Storage are generated wher a Program WM, croas products, Comparative vaiues,
Control instruction sets the Qutput Flag in e,

rasponse 0 ime or svents. Resuits may be
redirected to Input Storage for further B
processing. Exampies include sums,
averages, max/min, standard devistion,
histograms, stc.

v Cutput Fiag set high

Final resuits from OUTPUT PROCESSING
INSTRUCTIONS are stared hare for on-line or
interrogated transter 1o extemal devices
(Figure OVS.1-1), The newast cata are stored
over the cidast In a ring memary.

FIGURE OV2.1-1. Instruction Types and Storage Areas

ov-5



CR10 OVERVIEW

4. System Memory - used for overhead tasks
such as compiiing programs, transferring
data etc. The yser cannot access this
memory.

| o PP u s

l'IUgIdlll l"l!:lllul Y- uvauuuc et user
programs entered in program tables 1 and 2,
ang Subroutine Table 3.

SJ’\

OVv2.2 CR10 INSTRUCTION TYPES

Figure OV2.1-1 illustrates the use of three
different instruction types which act on data. The
fourth type, Program Controi, is used to control
output times and vary program execution.
Instructions are identified by numbers.

1. INPUT/QUTPUT INSTRUCTIONS (1-28,
101-104, Section 9) control the terminal strip
inputs and outputs (the sansor s the source,
Figure OV1.1-2}, storing the resuits in input
Storage (destination). Muitiplier and offset
parameters allow conversion of linear signals
into engineering units. The Digital /O Ports

R | P i

are aiso addressed with I/U instructions.

2. PROCESSING INSTRUCTIONS (30-68,
Section 10) perform numerical operations on
values located in Input Storage (source)} and
store the resuits back in Input Storage
{destination). These instructions can be
used to develop high level algorithms to
process measurements prior to Cutput

Dramacainm
LSS iy

3. OUTPUT PROCESSING INSTRUCTIONS
(69-82, Section 11) are the only instructions
which store data in Final Storage
(destination). input Storage (source) vaiues
are processed over time to obtain averages,

maxima, minima, etc. There are two types of

processing done by Output instructions:
Intermadiate and Final.

Intermediate processing normally takes
place each time the instruction is executad.
For exampile, when the Average Instruction is
executed, it adds the vaiues from the input
locations being averaged to running totais in
Intermediate Storage. It also keeps track of
the number of samples,

ov-6

Final processing occurs only when the
Output Flag is high. The Output Processing
Instructions chack the Quiput Flag. if the
flag is high, final values are calcuiated and

output. With the Average, the totals are
ARiod o hu the numbar of enmnlnc anrnd the

1V Pk [ RIS e it

resulting averages sent to Flnai Storage.
Intermediate locations are zeroed and the
process stants over. The Output Flag, Flag 0,
is set high by a Program Control Instruction
which must precede the Output Processing
Instructions in the user entered program.

4. PROGRAM CONTROL INSTRUCTIONS
{A3-98, Section 12) are used for logic
decisions and conditional statements. They
can set fiags, compare values or times,
exacute loops, call subroutines, conditionally
execute portions of the program, elz.

Ov2.3 PROGRAM TABLES, EXECUTION

INTERVAL AND OUTPUT INTERVALS
Programs are entered (n Tables 1 and 2.

[ =391 °N
Subroutines, called from Tables 1 and 2, are

entered in Subroutine Table 3. The size of each
table is fiexible, limited only by the total amount
of program memory. lf Table 1 is the oniy table
programmed, the entire program memory is
available for Table 1.

Table 1 and Table 2 have independent execution
intervals, entered in units of seconds with an
allowable range of 1/84 to 8191 seconds.
Subroutine Tabie 3 has no execution interval;
subroutines are only executed when called from
Table 1 or2

R o T YT I'I'PHI'

Ovz.3.1 THE EXECUTION INTERVAL

The execution interval specifies how often the
program in the table is executed, which is usually
determinecd by how often the sensors are 1o be

P P e ) Y TN YV 1.7Y *

measured. Unlass iwo diffsrent measurement
rates are nesded, use only one table. A program
table Is executed sequentiaily starting with the
first instruction in the table and proceeding to the
end of the table.



Tabile 1.
Exgculte every X sec.
00158 < x < 819

Table 2.
Execute every y sec.
0.0156 < y < 8191

Table 3.
Subroutines

Insiructions are executed
sequentially in the order
they are entered in tha
tatie. One complete pass

Table 2 is used if thera is a
need to measure and

process data on a separate
intarval frorm that in Table 1.

A sutirouting is execlted
only when called from
Table 1 or 2.

Subroutine Label

through the table is made
8ach axecution intarval
uniess program control
instructions ara used to

loop or branch execution.

Normal Qrder:
MEASURE

FPROCESS

CHECK QUTPUT COND.
QUTPUT PROCESSING

Instructions
End

Subroutine Label
Instructions .
End

P 1T Y

Subroutine Lab
Instructions
End

r
i

. FIGURE QV2.3-1. Program and Subroutine Tables

Each instruction in the table requires a finite time
to execute. If the execution interval is less than
the time required to process the table, an
execution interval averrun occurs; the CR10
finishes processing the table and waits for the
naxt execution interval before initiating the table.

When an overrun occurs, decimal points are

shown on either side of the G on the dispiay in
tha LOG moda (*0). QOverruns and table pricrity
are discussed in Section 1.1,

Ov2.3.2. THE QUTPUT iNTEAVAL

The Intarval at which output occurs Is
independent from the execution interval, other
than the fact that it must occur when the table is

e ud

msu\.-utuu \H u-. G uuw Cann lUl lﬂ"v a |0 Illil nu“:

sxacution interval and ocutput every 15 minutes).

A single program table can have many different
output intarvals and conditions, each with a
unique data set (Output Array). Program Controi
Instructions are used to sat the Output Flag. The
Qutput Procassing Instructions which follow the
instruction setting the Qutput Flag determine the
data output and its sequence. Each additional
Cutput Array is creatad by ancther Program
Control Instruction chacking a output condition,
followed by Qutput Processing Instructions

defining the data sat to cutpLt.

OV3. COMMUNICATING WITH THE

CR10

An external device must be connected to the
CR10’s Seriai |/0O port 1o communicate with the
CR10. This may ba either Campbell Scientttic’s
portable CR10KD Keyboard Display or a
computer/tarminal.

The CR10KD is pawered by the CR10 and
connects directly to the sedal port via the SC12
cable (supplied with tha CR10KD). No
imterfacing software is required.

To communicata with any davics othar than the
CR10KD, the CR10 entars its
Telecommunications Mode and responds only to
valid telecommunications commands. Within the
Telacommunications Moda, thara are 2 "states”™;
the Telecommunications Command siate and the
Remote Keyboard state. Cormmunication is
established In the Telecommunications
command stata. Ona of tha commands is to

enter the Remote Keyboard state.

The Remote Keyboard stata allows the keyboard
of the computar/terminai to act like the CR10KD

Qv-7



CR10 OVERVIEW

.yboard. Various datalogger modes may be
entered. incluging the mode in which programs
may be keyed in to the CR10 fram the
computer, terminal.

Campbel Scientific’s PC208 Datalegger Support
Software facilitates the use cf {BM
PC/XT/AT/PS-2's and compatibles for
cormmunicating with the CR10. This package
contains a program editor (EDLOG), a terminal
amulator (T ERM) telecommunications

L I'_L.Cul\'lj G Udlﬂ IWUL’LEUH pluglﬂlll \UP' T}.
and programs to retrieve data from both
generations of Campbell Scientiiic’s Storage
Modules (SMBREAD ang SMCOM).

To participate in the programming examples
(Section OVS) you must communicata with the
CR10. Read Section QV3.1 if the CR10KD is
being used, Section QV3.2 if the PC208 softwara
is being used, or Section 3.3 and Section 5 if
same other computer or terminal is being used.

Vi1 CR1O KEYBOARD/DISPLAY

‘He SC12 cable (supplied with the CR1CKD) is

&d to connect the Keybcard/Display to the 9
Win Seriaf 1/Q port on the CR10.

If the Keyboard /Display is connected to the
CR10 prior to being powered up, the "HELLC®
message is disptayed while the CR10 checks
memary. The size of the usabie system memory

is then disptayed (96 for 96K bytas of memory). -

When the CR10KD is plugged in after the CR10
has powered up, the display is meaningless until
"*" is pressed ta enter a mode.

JV3.2 USING THE PC208 TERMINAL EMULATOR

fTEDAN
IR LY ]

For IBM compatible comptzters, the PC208
software containg a terminal emulator program
called TERM. When using TERM, the baud rate,

port, angd modem tynag are snarifiad and storaa

[ e e -y

in a fila for future usa.

The simplest and most common interface is the
SC32A Opticaliy Isclated RS232 Interface. The
SC32A converts and optically isolates the
voltages passing between the CR10 and the
axternal terminal device.

.18 SC12 Two Peripheral cable which comes
with the SC32A is used to connect the seriai |/

part of the CR10 ta the 9 pin port of the SC32A
labeled "Datalogger”. Connect the

l er‘l‘l‘lii‘la.l/r'rlmm port of the SC32A ta the serial
port of the computar with a straight 25 pir cabie
cr, if the computer has a 9 pin serial port, a

standard 9 to 25 pin adaptor cable.

To establish the communication link between the
computer and the CR10, the user may either
select the T option and send carriage returns as
described above or select the “C” option to "Call*

the station (see PC208 Cperator's Manual).

Once tha link is activa, issue the “7TH" command
to enter the Remote Keyboard Stata.

0OV3.3 ASCl TERMINAL OR COMPUTER WITH

TERMINAL EMULATOR

Devices which can be used to communicate with
the CR10 inciude standard ASCIHI terminals and
computers pregrammed 1o function as a terminal
emulator.

OVv3.3.1 COMPUTER/TERMINAL

REQUIREMENTS

Tie basic requirements are:

1. There must be an asynchronous serial port
to transmit and receive characters.

2. Communicaticn protocol must be matched
for the two devicss.

3. The proper cable/interface must be used
between the seral ports.

4. A computer must be programmed to function
as a terminal.

While the connection between the
computer/terminal and the CR10 may be via
maodem (phona, RF, or shart haul), the mast
frequently used device for a short connection is
the SC32A Optically {solated RS232 interface.

Most comptuter/tarminal devicas require RS232
input logic levels of -5V for logic low and +5V for
lngic high. Logic levels from the CR10’s serial
|/C port are OV for [ogic low and +5V for logic
high.

Thae SC32A converts and optically isotates the
voitages passing between the CR10 and the
axternal terminal device. The SC32A is
configured as Data Communications Equipment
(DCE) for direct cornection to Data Terminai
Equipment (OTE) which Includes mast
computers and terminais.



The SC12 Twao Peripheral cabie which comes
with the SC32A is used to connect the serial 1/0

nort of the ."‘.':?1(\ to tha 9 nin port of the cr"‘vm
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labeled *Datalogger’. Connect tha
Terminal/Printer’ port of the SC32A 16 the serial
port of the terminal with a user supgiied straight
cable with the proper connectors (Campbeil
Scientific SC25PS or eguivalent for a 25 pin serial
port configured DTE).

0V3.3.2 ESTABLISHING COMMUNICATION
WITH THE CR10

Communicatlon software is available for most
computers having a serial port. Campbell
Scientific’'s PC208 Datalogger Support Software
is available for IBM PC/XT /AT /PS-2's and

compatibles. The software rnust be capable of
the following communication protecol:

1. Configuting an asynchronous serial port for 8
Data Bits, 1 Stop Bit, no Parity, and Full
.Dupfex at baud rates of 300, 1200, or 8600

- baud.

2. Transmitting characters typed on the

*  keyboard out through tha serial port.

3. Displaying characters/data received through

- the computer's serial port.

Cnca the computer is functioning as a terminal,
initiate communications by sending the CR10
several carriage returns for the CR10 to match
tha baud rate and respond with "*", Enter the 7H
command to enter the Remota Keyboard State.
At this point, the CR10 can be controlled using
the Keyboard Commands described in Section
OV4. For additionai information on
commmunications, see Section 6.7.

OV4. PROGRAMMING THE CR10

A program is created by entering it directly into
the datalogger or on a computer using the
PC208 Datalogger Support Software program
EDLOG. This manual describes direct interaction
with the CR10. Work through the direct
programming examples in this ovarview before
using EDLOG and you wilt have the basics of
CR10 operatton as well as an appreclatlon for the

| YA sl ol o d o VY e
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dascribes options for lcading the program into
the CR10.

CR10 OVERVIEW

QV4.1 FUNCTICNAL MCDES

CR10/User interaction is broken into different
functional MCDES (e.g., programming the
measurements and outpLt, setting time, manuatly
initiating a blcck data transfer to Storage Moduie,
etc.). The modes are referred to as Star ( )

hMrsbne cimmn thay ara Asmnsee ; $iomt Linusim
WiGGES SINCe wney are accesses uy Tiray P\'J]flll\_._j ,

then the mode number or letter. Tabie OV4-1
lists the CR10 Modes.

LKl .t . WY

TABLE QV4.1-1. * Mode Summary

ey Mode

*0 LOG data and indicate active Tables

"1  Program Tabie 1

*2 Program Table 2

*3  Program Table 3, subroutines only

*4 Enable/disable tape and/or printer output

*5 Display/set real tima clock

*6 Display/alter input Storage data, toggle
flags

*7  Display Final Storage data

*3  Final Storage data transfer to cassette tape

*3  Final Storags data transier (o printed

*A  Memory allocation/resst

*8  Signature/status

*C Security

*0 Save/lcad Program

OVv4.2 KEY DEFINITION

Keys and key segquences have specific functions
when using the CR10KD kavbaard or a
computar/termmal in the remote keyboard state
(Section 5). Table OV4-2 lists these functions. in
some casas, the axact action of a key depends
on the mode the CR10 is in and is described with

the modas in the manuai.

TABLE OV4.2-1. Kay Description/Editing
Functions

Kay Action

0-9 Key numsric entries into display

* Enter Mods (followed by Mode Number)

A Enter/Advance

8 Backup

C  Change the sign of a number or index an
input location to lcop counter

D Ertar the decimal naint

Qv-g
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#  Clear the rightmast digit keyed Into the
dispiay

#A Advanca to next instruction in program
tabie (*1, *2, *J) or to next Outpur Array in
Final Storage (*7)

#8 Back up ta previous instructicn in program
table or to previous Output Array in Final
Storage

#D Delete entire instruction

#0 (then A or CR) Back up to the start of the

current array.

When using a computer/terminal ta
communicate with the CR10Q
(Telecommunications) there are somae keys
avaiiable in addition to those found an the
CR10KD. Tabie OV4.2-2 lists thasa kevs.

TABLE OV4.2.2, Additional Kays Ailowed in

N Telecommunications
Key Action
. Change Sign, Index (same as C)
CR Enter/advanca (same as A)

Colon hisad in setting time)

AT T T wmnn

Sor"s Stops transmission of data (10
second time-out; any character
. restarts)

Car"C Aborts transmissian of Data

;-

0Ov4.3 PROGRAMMING SEQUENCE

In routine applications, the CR10 measures
sensor ouiput signals, processas the
measurements gver some time interval and
stores the processed resuits. A generalized
programming seduencs is:

1. Enter the execution interval. In most cases,
the execution interval is determined by the
desired sensor scan rate.

2. Enterthe lnpu:/Output instructions required

iG moasuio uu: S&INSUS.

3. If processing in additlon to that provided by
the Output Procassing Instructions (step 5) Is
required, enter the appropriate Procassing
Instructions.

4. Enter the Program Control Instruction to test
the output conditlon and set the Qutput Flag

Qv-10

when the condition Is met. For example, use
Instruction 92 to output based on time.

Instruction 86 1o output every execution
interval,

Instruction 88 or 89 ta outout based cn a
comparison of values in input locations.

This instruction must precede the Output
Processing Instructions which store data in

i 2 Ie aacrib
Final Storags. Insiructions ars described in

Sections 9 through 12,

5. Enter the Qutput Procassing Instructicns to
store processed data in Final Storage. The
crder in which data are stored is determined
by the order of the Qutput Processing
nstructions in the table.

6. Repsat steps 4 through 6 for additional
outputs on differant intervals or conditions.

NOTE: The program must be
executed for output to occur.
Tharefore, the interval at which the
Cutput Fiag is set must be evenly
divisite by the execution interval.
For example, with a 2 minute
execution intarval and a 5§ minute
output interval, the program will only
be executed on the even muitiplas of
the 5 minuta intervals, not on the odd.
Data will be output avery 10 mirytes

inctaad of ovens £ minttoe
s T SVETY o 1812~

Execution intervals and output Intervals set with
Instruction 92 are synchronized with real time
starting at midnight.

0OV4.4 INSTRUCTION FORMAT

Instructions are identifled by an Instruction
number. Each instruction has a number of
parameters that give the CR10 the information it
needs 1o execute the instruction.

The CR10 Prempt Sheet has the instruction
numbars in rad, with the parametars briefly listed
in columns following tha description. Some
parametars ara foctnoted with further description
under the "Instruction Qption Codes® heading.



Sor exampie, Instruction 73 stores the maximum
value that occurred in an Input Storage iocation
over the output interval. The instruction has
three parameters (1) REPatitionS, the number of
sequential Input Storags locations on which to
find maxima, (2) TIME, an opticn of storing the

time of occurrence with the maxirmurm value, and
f"ﬂ LOC the first Innut Staraca location oneratad

o ———— e W Ry e e

on by the Maxamum Instruction. The codes for
the TIME parameter are listed in the "Instruction
Option Codes™.

The repetitions parametar specifies how many
timas an instruction’s function is to be repeated.
For example, four 107 thermistor probes may be
measured with a single instructien 11, Temp-107,
with four repetitions. Parameter 2 specifies the
input channel of the first thermistor {the probes
must be connected to sequential channels).
Paramater 4 specifies the Input Storage location
in which to 5tore measurements from the first

_________________

I.HBIIIII:HUI' II IU(..dLIUH o werea UbEU dHU IHH lllbl.
probe was on channel 1, the termperature of the
thermistor on channel 1 would be stored in input
iccation 5, the tempaerature from channel 2 in
input location &, etc.

Cetailed descriptions of the instructions are given
in Sections 3-12. Entering an instruction into a
program tabla is described in QV5.

0OV4.5 ENTERING A PROGRAM

Programs are entered into the CR10 in one of
three ways:

1. Keyed in using the CR10 keyboard.

2. Loaded from a pre-recorded listing using the
*D Mode. There are 3 types of
storage/lnpm
a. Stored an disk/sent from computer

(PC208 softwara TERM and EDLOG]).

b. Stored/lcaded from SM192/718 Storags
Moduie.

c. Stored/icaded from tape using SC33A
Interface. (Special software only, see
Appendix B.)

3. Loaded from internal PROM (special
software) or Storage Module upon power-up.

A program is creatsed by keying it directly into the
dataiogger as described in Section OVS, oron a
OC using the PC208 Datalogger Support
Software.

CR10 OVERVIEW

EDLCG and TERM are PC208 Softwars
programs used to deveicp and send programs to
Campbell Scientific dataloggers. EDLOG is a
prompting editor for writing and documenting
programs for Camptell Scientfic dataloggers.
Program files developed with EDLOG can be
downloaded directly to the CR1Q using TERM.

—Fpu ennpnns oommue lnlﬂu*rnn \nn rh.rmﬂt u.-:rn

tetephene, or Radio Frequency (RF).

Programs on disk can be copied to a Storage
Module with SMCOM. Using the *D Mode to save
oricad a program from a Storage Module is
described in Saction 1.8.

ft is possible (with special software) to create a
PROM (Prcgrammatle Read Only Memacry) that
contains a datalogger program. With this PROM
installed in the datalogger, the program will
automatically be loaded and run when the
datalogger is powered-up, requiring only that the

The program on power up function can ba
achieved by using a SM192/716 Storage Module.
Up to 8 programs can be stored in the Storage
Module, the programs may be assigned any of
the numbers 1-8. If the Stcrage Module is
connected whan the CR10 is powered-up the
CR10 will autcmatically load program number 8,
pravided that a program 8 is loaded in the
Storage Module (Section 1.8),

OVS PROGRAMMING EXAMPLES

Wae will start with a simpla programming
exampla. Thare is a brief expianation of each
step to heip you follow the logic. When the
example uses an instruction, find it on the
Prompt Sheet and follow through the description -
of the parameters. Using the Prompt Shest while
going through these exampies will heip you
become familiar with its format. Sections §-12
have mora detailed descriptions of the
instructions.

With the Wiring Panei connected to the CR10,
hook up the power leads as described in Secticn
OV1.2. Naxt, connect the CR10 to either a
CR10KD Kayboaard /Display or a terminal (Section
OV2). If using a terminal, use the 7H command
to get into the Remate Keyboard State (Sections
5.2). The programming staps in the foilowing
exampies use the keystrokes possible on the

ov-11
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keyboard/display. With a terminal, some
respanses will be slightly different.

If the CR10KD is connected ta tha CR10 when it

is powered up, the display will show:

Display Explanaticn

HELLO On powaer-up, the CR10 disglays
" “HELLQ" while it checks the memory
(this display oczurs only with the

aner a few seconds delay

g ] The sizae of the machine’s tataj
memory (RAM plus 32 K of ROM), in
this case 96K

OVS5.1 SAMPLE PROGRAM 1

in this exarmnpie the CR10 Is programmed to read
its own intemal temperature {using a buiit in
thermistor) avary 5 seconds and to send the
resuits to Final Storage.

CR10KD).
Dispiay Wili Show:

Key (ID:Data) Explanation

b C0:00 Enter mede.

1 01:00 Enter Program Tabie 1.

A 01:0.0000 Advance to execution interval (In seconds)

[N

5 018 Kay in an exacution Intarval of § saconds.

A 01:POQ Enter the § second exscution interval and advanca to
the first program Instruction location.

¥ i7 Gi:P17 Key in Insiruction 17 which directs the OR1 G 1o measure

the intemnal temperature in degress C. Thisis an
Input/Output Instruction,

A 01:0000 Enter Instruction 17 and acvance to the first parameter.

1 01:1 The input location to store the measuramant, location 1.

A 02:P00 Enter tha location # and advanca to the second

program instruction.

The CR10 is now programmed to read the internal tamperature avery 5 seconds and
placs the reading in Input Storage Location 1. The program can ba compiled and the

termperature dispiayed.
Dispiay Will Show:
Key (Q:Qata) Expianation
*0 LOGH Exit Table 1, enter *0 Mode, compile table and begin
logging.
*S 06:0000 Enter "8 Mode (to view Input Storags).
A 01:21.234 Advancs to first storage [ocation. Panel temperétura is

ov-12

21.234 °C (the display will show the actual temperature).
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Dispiay Wiil Show: :
Key (iB:Data) Explangticn

Wait a few seconds:

01:21.423 The CR10 has read the sensor and stored the resuit
again. The internal tamg is now 21.423 °C. The value is
updated every 5 seconds when the table is executed. At
this paint the CA10 is measuring the temperature every 5
seconds and sending the value to Input Storage. No
data are being saved. Tha next step is to have the CR10
send each reading to Final Storage. (Remember, the
Qutput Flag must be sst first.)

"1 01:00 Exit *8 Mode. Enter program table 1,
2A 02:FP00 Advance to 2nd instructicn location (this is where we left
cffh,
86 02:P86 This is the DO instruction (a Program Contral
Instruction).
A 01:00 Enter 86 and advance to tha first paramater (which will

specify the command 10 execute).

10 01:10 This command sets the Output Flag. (Flag 0)
A 03:P00 Enter 10 and advance to third pregram instruction.
70 03:P70 The SAMPLE instruction. It directs the CR10 to take a

reading from an Input Storage location and send it to
Final Storage {(an Qutput Processing Instruction).

A 01:0000 Enter 70 and advanca to the\ﬁrst parameter {repetitions).

1 01 Thara is only one input Idcation to sample; repetitions =
1.

A 02:0000 Enter 1 and advance to second parameter (Input
Storage location to sampie).

1 g2 input Storage Location 1, where the temperature is
stored.

A - 04:PC0 Enter 1 and advance to fourth program instruction.

* 00:00 Exit Tabie 1.

0 LOG 1 Enter *0 Mcde, comgile program, log data.

The CR10 Is now programmed to measura the intamal tamperature every § seconds
and send each reading to Final Storage. Values in Final Storage can be viewed using
the *7 Mcde., '

Qv-13
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Disptay Will Show:

Explanation

Enter *7 Mode. The DSP is at Location 13 {in this

example).

Advance to the first value, the Cutput Array 1B, 102
indicates the Cutput Flag was set by the second

instruction in Program Tabie 1.

Key (1D:Data)
*7 C7: 13.000
A 01: 0102
A 02: 21.23
A 01: 0102
A 02: 21.42

Advance to the first stored temperature.

Advance to the next output array. Same Qutput Array
iD.

Advance to 2nd stored temp, 21.42 deq. C.

There are no date and time tags on the data.
They must be put there with Output instruction
77. Instruction 77 is used in the next exampie.

If a terminal is used to communicate with the
CR10, Telecommunications Commands (Section
§) can be used to view entire Output Arrays (in
*his case the |D and tempaerature) at the same

@,

QV5.2 SAMPLE PROGRAM 2

This second example is more representative of a
real-life data collection situation. Once again the
internal temperature is measured, but it is used
as a reference temperature for the differential
voltage measurement of a type T (copper-

ronetantant tharmaoasaunia: tha R0 eheadd
CONSLANian; INSMILLCoURS, 2 W v SNUC

have arrived with a short type T thermocouple
connected to differenttai channet 5.

When using a type T thermocoupie, the copper
lead (blue) is connected to the high input of the
differential channel, and tha constantan iead

{red) Is connected to the low Input. ‘

A tharmacoupie praducas a voltage that is
proportional to the differencs in temperature
between the measurement and the reference

junctions.

To make a thermocoupie (TC) tamperaiure
measurement, the temperature of the reference
iunction (in this example, the approximate panel
perature) must be measured. The CR10
.8s the reference temperaturs, converts it to
the equivaient TC voltage relative to 0°C, adds

the measured TC voitage, and converts the sum
to temperature through a polynomiat fit to the TC
output curve (Section 13.4).

The internal temperature of tha CR10is not a
suitable refarence temperature for precision
thermocouple measurements. It is used here for
the purposa of training only. To maka
thermocouple measurements with the CR10,
purchase the Campbeil Scientific Thermocouple
Referance, Model 10TCRT (Section 13.4) and
make the reference temperature measurement

saribhe Irambonsmdionm 14
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Instruction 14 directs the CR10 to make a
differential TC temperature measurement. The
first parameter in Instruction 14 is the number of
times to repeat the measurement. Enter 1,
becausa in this example there is only one
thermocouple. If thera wera mora than 1 TC,
they could be wired to sequential channels, and
tha numbar of tharmocouples entered for
repetitions. The CR10 would automatically
advance through the channeis sequentially and
measure all of the thermocouples.

Paramaeter 2 is the voitage range to usa when
making the measurement. The outputof atype T
thermocoupie Is approximately 40 microvoits per
degree C differencs in temperatura between tha
two junctions. The 2.5 mV scale will provide a
range of +2500/40 = +62.5°C (lLe., this scale
will not overrange as long as the measuring
Junction Is within 62.5 °C of the panel
ternperature), The resolution of thex 2.5 mV

s i 11 VT 54 A Aan A AND QO
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Parameter 3 is the analeg input channel on which
tc make the first, and in this case only,

Mmeasuremant.

Parameter 4 is the code for the type of
thermocoupie used. This infarmation is located
on the Prompt Sheet ar in the description of
instruction i4 in Section 9. The codeforaiype T
(copper-canstantan) thermaocouple is 1.

Parameter 5 is the Input Starags location in
which the reference temperature is stored.
Paramaeter 6 is the Input Storage location in
which to stors the measurement (or the first
measurement; e.g., if there are 5 repetitions and
the first measurement is stored in location 3, the

final measurament will ba stored in location 7).
Parameters 7 and 8 are the multiplier and offsat.
A muitiplier of 1 and an offset of 0 outputs the
reading in degrees C. A mulitiplier of 1.8 and an

offset of 32 converts the reading to degrees F.

In this example, the sensar is measured once a
minute, and the day, time, and average

CR10 OVERVIEW

temperature are cutput avery hour. Once a day
the day, time, maximum and minimum

ternperatures and the times thay occur will be

cutput.

Final Storage data will be sant to Starage
Module. Remamber, all ondine data output to a
peripnerai devica is accompiished with
Instruction 96 (Sections 4.1 and 12).

The first example described program entry one
keystroke at 3 time. This exampie does nat show
the "A® kgy, Remember, "A" is used to enter
and/or advance (l.e., between each line in the
example below). This format [s similar to the
format used in EDLOG.

{t's a good idea to have both the manual and the
Prompt Sheet handy when gaing through this
example. You can find the program instructions
and parametars on the Procmpt Sheet and can

read thair complats dafinitions in the manual,

SAMPLE PROGRAM 2

Instruction # Parameter
{Loc:Ermtry) {Par#:Entry)
3
01:80
Key "#D" untif 01:P0O
is displayed
01:P17

01:1
02:P14

01:1

02:1

03:5

o4:1

05:1

Q6:2

0y el |

08:0

Descripticn
[y Mrgemeara P LY PUOE 1
= e l'lugi Jil 1 QAT

60 second (1 minute) execution interval

Erase pravious Program befcre
continuing.

Maasure Internal temperature
Stora temp in Location 1

Measure thermocoupie temperature (differential)
1 rapetition

Range code (2.5 mV, slow)

input channel of TC

TC typa: copper-constantan
Referenca temp is stored In Location 1
Stare TC tamp in Location 2

Multiplier of 1

No offset

Qv.is
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Instruction # Parameter

{Log. .Entry) Par # Entrv) PDescription

03:P92 If Time instruction
01:0 0 minutes into tha intarval
02:50 &0 minute intarval
03:10 Sat Qutput Flag 0

The CA10 is programmed (o measure the thermocoupie temperature every sixty seconds.
The It Time instruction sers the Qutput Flag at the begmnmg of avery hour. Next, the Cutput
Instructions for time and average are added.

04:P77 Qutput Time instruction
01:110 Store Jullan day, hour, and minute
05:P71 Average Instruction
01:1 one repetition
g2:2 Location 2 - sourcs of TC temps. to be
averaged
To ottain dafly output, the If Time instruction is evary hour. The Qutput Instructions which follow
again used to set the Output Flag and is followed do not cutput avery hour becauss they ara
by the Qutput Instructions to store time and the precaded by ancther Instruction 92 which sets
daily maximum and minimum temperatures and the Output Flag high at midnight (and sets it low
the time each occurs. at any other time). This Is 2 unique feature of
Flag 0. The Qutput Flag Is set low at the start of
\ny Program Control Instruction which is used to each tabte (Section 3.7).
set the Qutput Flag high will set it low if the
corditions are not met for setting it high,
Instruction 92 above sets the Qutput Flag high
tnstruction # Parameter
{Loc. Entry) {Par. #:Entry) ripti
06:P92 if Time instruction
01:0 0 minutes into the interval
02:1440 1440 minute interval {24 hrs.)
03:10 Set Output Flag 0
o7 P77 _ Qutput Time instruction
01:100 Store Julian day
08: P73 Maximize instruction
011 One rapetition
02:10 Output the time of the daily maximum in
hours and minutes
03:2 Data sourca is Input Storage Location 2.

Qv-i8
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Instruction # Parameter
{Loc. Entry} (Par. # Entry) Description
09; P74 Minimizae instruction
011 One repetition
02:10 Qurtut the time of the daily minimum in
hours and minutes
03:2 Data source is input Storage Location 2.

The program to make the measurements and to sand the desired data to Final

cfnmga has basn nnfnran' At H-ue pn'ln.?' .lnsif‘rucr‘ncn o8 ‘fq enre'-.-u-i o er—.aU,c data

transfer from Final Storage to Storage Module.

10:P96 Activate Serial Data Qutput.
1:71 Cutput Final Storage data to Storage
Moduia.

The prograrn is cornplete. The clock must now be set so that the date and time tags
are correct. {Here the example reverts back to the key by key format.)

Key Display  Explanation

=5 00:21:32 Enter *5 Mcde. Clock running but not set correctly.

A - 05:00 Advanca to locatlon for yaar. ’

86 05:86 Key in year (1586).

A - 05:0000  Enter and advancs to locatlon for Julian day.

197 05:197 Key in Julian day.

A 05:0021 Ente)r and advance to location for hours and minutes (24 hr.
time).

1324 05:1324  Key in hrs.:min. (1:24 FPM in this example}.
A :13:24:01 Clock set and running.

*0 LOG 1 Exit *8, compile Table 1, commence logging data.
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0Vs5.3 EDITING AN EXISTING PROGRAM

When editing an existing program in the CR10,
antering a new (nstruction inserts the instruction;
antering a new parameter replacas tha previous
value.

To insert an instruction, enter the program iabie
and advance to the position where the instruction
is to be inserted (i.e., P in the data portion of the
display) key in the instruction number, and then
key A. The new instruction wiil be inserted at that
point in the table, advance through and entaer the
parameters. The instruction that was at that
point and ail instructions toliowing it will be
pushed down to follow the inserted instruction.

An instruction is deleted by advancing to the
instruction number (P in display) and keying #D
{Table 4.2-1).

To change the vaiue entered for a parameter,
advance to the parameter and key in the correct
value then press A. Note that the new value is
not entered until A is keyed.

OV&. DATA RETRIEVAL OPTIONS

There are several options for data storage and
retrieval. These options are covered in detail in
Sectlons 2. 4, and 5. Figure OV6.1-1 summarizes
the various possible methods.

Regardless of the method used, there are three
general approaches to retrieving data from a
cataicgger.

1) Ondine output of Final Storage datato a
peripheral storage device. On a reguiar
scheduie, that siorage devica is erther
"milked” of its data or is brought back to
the office/lab where the data is
transterred 10 the computer. in the latter
case. a “frash” storage device is usually
left in the field when the full one is taken
so that data collection can continue
uninterrupted.

2) Bring a storage device tc the datalogger
and milk all the data that has
accumulated in Final Storage since the
fast visit. ‘

3) Retrieve the data over some form cf
telecommunications link, whether % be
RF, telephone, shart haul modem, or
satellite. This can be performed under
program control or by regulary
scheduled polling of the dataloggers.

Carmnhall Spiantifin’e TELOOM fraaram
wlllwwull Tl A P AT Iy W | Emem e N BT Fluslulll

automates this process for IBM
PC/XT/AT/PS-2's and compatibles.

Regardless of which methed s used, the retrigvai
of data from the datalogger does NOT erase
those data fromn Final Storage. The data remain
in the ring memaory untli;

they are writien over by new data (Section

2.1)

memory is realiocated (Section 1.5)

the power to the datalogger is tumed off.
Table OVS.1-1 lists the instructions used with the

various methods of data retrieval.

TABLE OV8.1-1. Dais Retrieval Methods and Reiated Instructions

Cassefte Storage  Primter, other
JTape Modyie  Serial Devige
Inst. 56  Inst. 96, inst. 96,

*8 *8

*8 *9 Inst. 98,

Telecommunications

(RF. Phone, Short Haul, SC32A)

Inst. 87

(Telecommunications Commars)

TABLE QVe6.1-2. Data Retrieval Sections in Manusi

Instryction or Mode
e ]

Instr. §7
*8
2

Telecommunications

Section in Manyal
4.1, 12
12
4.2
45
5
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CR10 OVERVIEW

OV7. SPECIFICATIONS

The following eiectrical specifications are valid for an ambient temparature range of -25° 10 +50°C unless ctherwise specifie:

ANALDG INPUTS
MNUMBER C CHANNELS & differencal or up 10 12

Ama.crman, Fa!‘ﬁ mHarsnuar ~mannel can He

e ach ailfarantar 27a

tanngured as two SiNGIe-enged crannais.

CHANNEL EXPANSION: The Model AMA16 Helay
Muitpiexar aliows an agdaimonal 64 singie-ended
cnannels to muitiviex inie four CR30 single-enoed
channels, LUp lo three AM416's can be connestad
1o one CR10.

ACCURACY OF VOLTAGE MEASUREMENTS AND
ANALOG CUTPUT VOLTAGES:
0.2% ol FSR. 0.1% of FSA (0 10 40°C)

RANGE AND RESOLUTION: Ranges are soltware
seieciabe lor any channel. Resclunon for a singie-

anaen TEASLITAMANT it IWwirk ha value snown

Resoiution

333 ricrovarts
13.3 microvois
.33 microvoits
= 7.5 munveoits 1.00 mirovons
= 2.5 millivels .33 microvoits

INPUT SAMPLE RATES. The lasl A&/D conrversion
uses a0.25 ms signal intagranon me and the
siow conversion uses a 2.72 ms signal integragon,
Two integralions, separated in trne by 1/2 of an
AC Ine cycie, are used with the 80 Hz or 50 Hz
OIS raaoNOn ADOOA, Mifamanal mascurarnant
incuce a second sampung wilh revarsed inout
solanty o reduce Memma oHset ana cemmaon
moge errors. INPul SA'NDIe ralas are the ome
required [0 measure and convert the result 10
engineenng Units.

Full Scala Range
= 2502 milivons
= 25C rilliveils
= 25 milivolls

Fast singis-enced voltage: 26ms
Fastgitferencai voltage: 42ms
Siow sIrgle-endeq vorage: 51ms
Siaw arferennal voltage: g2 ms
Diferennal with B0 Hz resecnon: 259 ms
Fasi cifferential thermocoynie: 86ms
INPUT NOISE VOLTAGE:
FasidiHerental — 0.82 morovoits FMS
Slowciferennal — 0.25 microvens AMS
DiMterenna with
60 Mz rejecton — 0.18 microvolts AMS
COMMON MODE RANGE: = 2.5 voits.
Py T T P Y nr’ -

o
LA MUMWI‘I MR IZ-II:UI IVI‘ > l‘\‘: dn.

NORAMAL MODE REJECTION: 7048
(60 HZ witn siow diferental maeasuremant),

INPUT CURRENT. 3 nanoamps maxmum,
iINPUT RESISTANCE: 200 gigohms.

EXCITATION QUTPUTS

DESCRIPTION: The CR10 has 3 switched sxoitagons,
achve ony quring measurement, will only one
outul actve al ary ome. The off 3rate 8 high
IMpeANce.

RANGE. = 2,5 volts.
AESCLUTION: 0,67 milivoirs,
‘COURACY: Same as voitage input

TPUTCURRENT: 20mA @ +25V:5mA @
>20V. S0mA@ =15V,

FREQUENCY SWEEP FUNCTION: A sweot
frequency, square wave outul Detween 0 and 2.5
velts 15 crovioed [6r vibraang wire rinsaucers.
Timing andg treauency range are speciiied by he
INSTUCION,

L AL T

RESISTANCE AND CONDUCTIVITY
MEASUREMENTS

ACCUIBASY: anege a1t i o
ACCURALY: ¢o8%% of lutl scais of GGE SUNUL, fmiiea

oy the maching bndge resistors. The excrauon
voltage snouid De pogrammeda so ihg brigge
output marcnes the full scale Input voitage range.

MEASUREMENT TYPES: &-wire ang d.wire hit
brigge, 4-wire, 3-wire, anc 2-wire hall bnage.
Brnage maasurements are rabomemc and dual
polarity 1o shminate mermal em?'s. AC resistanca
measurements use a dual polanty .75 ms
axatagen pulse for onic aapaiarzalon, wilk the
signal iniegralion occurnng ovar the last 0.25 ms.

PERIQD AVERAGING MEASUREMENTS

CEFINITION: The ome pencd for a specified numper
of cycres of an input freauency 13 maeasurac, Men
aiviced Dy Me riumnber of cyces 1 oblain the
average period of a single cyde.

INPUTS: Any single-enced anaiog channe!: sigral
awiging or AC couphng 1S nermany recuireq.

INPUT FREQUENCY RANGE:

Rangs Pask to Peak Yolts Maximum
Cods  Required @ Max. Freq." Frequency
1 2mv 8 WHz
2 amyv 20 kHz
3 2 my 50 kHz
4 2000 my 200 kHz
*AC veoitage: must be centered around CR30
ground

REFERENCE ACCURACY: % 40 ppm.

RESOLUTION: % 100 nancseconas araed by ine
number ¢l cycles measured. Hesoluton is
recuced By 2ignal noise and lor signais with a siow
ransinen mrough the zero vollags Mresnoid.

TIME REQUIRED FOR MEASUREMENT: Signai
period tmes the numoer of cycies measured pius
1.5 eycles.

PULSE COUNTERS

NUMBER OF PULSE COUNTER CHANNELS: 2 eight
bitor 1 sixtewn DIt software seiectadie.

MAXIMUM COUNT RATE; 2000 Hz, esght Bit counter;
250 kiHZ, sixteen D counter, Pulse counter
channels are scanned at 8 Mz.

MCDES: Switch ciosure, igh frequency pulse, and
tow level AC,

EWITCH CLOSURE MOODE
Mirimum Switeh Clased Time: 5 milliseconas.
Mirirmurn Switch Open Time: & miliseconas.
Maxmum Sounce Time: 1 millisecond cpen
withaut bamng countad.

HK3H FREQUENCY PULSE MCDE
Minimum Pulse Width. 0,002 miliseconds.
Manmum tnput Freguency: 250 kiHz,
Voltage Thresnolas: Count upon ransioon
from beiow 1.5V (o apove A5 V.

Maximum Input Yoitage: =20V,

LOW LEVEL AC MCDE
{Typical of magnete pulse How ansducers or
OMer (oW vOITANS SIS WaVe OUMUTS)
Mimmum AC input Vollage, 6 mV AMS,
IMput Hysterass. 11 my.
Maxmum AC Input Voitage: 20V AMS.

|
|

Freguency Rarge:

AC lnput {RMS) Range
20V “Hzw L
50 mv 05 mzw 20
150 MV iIn 20V DamMrn R
(Consull taciary :«f igrer freguencies L e -
DIGITAL I/0 PORTS

8 ports, software selectable as Dinary nouis o 27
GUlpUis.

QUTPUT VOLTAGES (no lcad):
low <01V,

QUTPUT RESISTANCE: 50000

INPUT STATE: hgn3O0Viwe S35V ow-C5. 2.

INPUT RESISTANCE: 100 «{1.

SDI-12 INTERFACE STANDARD

TRt COMMUNICANON Dropcot. geveiopes tor = =«
cessor-gased NydroiogQic ang envirormeniar 5™
avanacme as a software ogtion in tne CR10.

righ 30V -

SENSOR CONNECTIONS: Dignal YO Perr#g t'e
ASYNCNIOAGUS Carmuricanen), 12V cowe a-
grourd. Up 1o ten 501412 sensors can o w0
nected to a CR10.

TRANSIENT PROTECTION

All Input and sutput eannecuons o e TR0 moe.:
are protected using RC filters or ransIoros corre:
0 a NAavy copper Dar Detwean he Cirouil care 37!
case. The CR1OWP Wirng Panel nciuges acs -
SDArk Gap and ranszaorp protecion.

CPU AND INTERFACE
PROCESSOR: Miacn 5303
MEMORY: 32K ACM. 64K RAM,

DISPLAY: 8 aiguit LCD {0.5” aigus).

PERIPHERAL INTERFACE: 8 min D-tvpe carrer
KeyDoara distiay, slorage mocule, mogers. &
casseRe, and RS-222 adapter. Baud rates sz
abie af 300, 1200, 9600 andg 76.800. ASCH e~
MuURICADoN Prolocy 1S one start DIL, one 5122 0.7
eight gata biis {ra panty}.

CLOCK ACCURACY: = 1 minute per monn.

MAXIMUM PROGRAM EXECUTICN RATE. Syste-
Tasxs ncaled In SYne with rea-ime up 1 64 -
Cne measurement with data ransier 1§ poss
rus rate withcul InterruRIon.

SYSTEM POWER REQUIREMENTS
VOLTAGE: 9.8 10 16 volis.

TYPICAL CURRENT DHRAIN: 0.5 ™A curesce~.
13 MA gunng processing, and 35 MA durirg
anaiog measuremant,

BATTERIES: Any 12 voit barery can be connecte
a bnmary power Source ., Enc:csures Wil SO
supply ODOCNS are Avananie.

PHYSICAL SPECIFICATIONS

SIZE. 7.8* x3.57 £ 1.5" . Measuremenr & Contro
Module; 37 x 3.5" 1 2.9" - wiin CRIOWP Vo -
Fanel. Agqiionai room recuire for comneZisiy

WEIGHT. 2 Ibs.
WARRANTY

Three years against gefects in matenais ana wore™
i@,
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£G&G Idaho, Inc. Title: DOCUMENT CONTROL No.: PO 4.1
Page: 1 of 23
PROGRAM Date: 11/01/91
DIRECTIVE
Approved Legend
ENVIRONMENTAL 5 AN ;(/uiifi"TnAJ«. o 59= Change
RESTORATION PROGRAM Manager, EMl\\

Reviewed by:

Original signatures appear on DRR# ERP-381, release date 10/31/91.

[25

PURPOSE AND SCOPE

This program directive {PD) establishes a document control process for
issuing, distributing, controlling, and revising Environmental Restoration
Program (ERP) assigned documentation.

ARDC -~ Administrative Record and Document Control

M . -- Construction Management e

CMP -- Configuration Management Plan 2,

DCN -- Document Change Notice Tl w

DOE -- Department of Energy L

DRR -- Document Revision Request £

ECM -~ Eng1neer1ng Conf1gurat1on Management o

toC -- Engineering Document Controi €

EDF -- Engineering Design File €

EIRC -- ERP Independent Review Committee “,

ERP -- Environmental Restoration Program N "
ES -~ Engineering Specification

ESP -~ Engineering Standard Practice

INEL -- Idaho Naticnal Engineering lLaboratory .
oP --  Qperating Procedure

PD -- Program Directive

M -- Project Manager

SPM -- Specification Preparation Manual

TBA -- Task Baseline Agreement

Approval: Formal authoritative permission to issue a document.

Camera-ready: A complete, reviewed, approved, and tech-edited document
ready for printing.

Control Process: Compliance process established to control documents (see
Section 5.1 of this PD).

Controlled Documents: Numbered documents released or issued through a
system that imposes appropriate controls on the origin, change,
d1str1but1on, receipt, ma1ntenance, return, and recall of the documents.

[ 1o PR A cm i

(Reference 1) (Appendix A)j

g



Title: DOCUMENT CONTROL No.: PD 4.1
PROGRAM Page: 2 of 23
DIRECTIVE | Date: 11/01/91
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ACRONYMS/DEFINITICNS {continued)

Copvholder: Recipient of controlied documents.
pocument Conirol Coordinator: Individual within Administrative R

e nd
Cocument Control (ARDC) who controls and distributes copies of doc

a
ts.

-ord
men
Document Control Number: Unique number assigned to each controiled document
by ARDC.

Document Number: An EG&G Idaho, Inc., report number (i.e., EGG-WM-XXXX).
Document Revision Request (CRR): Form EG&G-1844 (Appendix B) used to
ment

authorize documents and contrel changes to several types of docume
unless another specific form is required.

field Change: A change originating at the task site to an approved
controlled document when (a) specified task cannot be performed as written,
(b) work directions are unsafe as written, or (c) significant productivity
savings can be realized without adverse effects.

Informat1on Only Cogz A copy of a controlied document that is not
maintained current and therefore mdy not contain up-to-date or approved
information. Information-Only copies are labeled as such and not assigned

control numbers.

[ssue Sheet: Transmittal page attached to controlled document package
requiring copyholder’s signature, date, and return to ARDC.

Minor Change: Changes to documents, such as spe:ling, grammar, punctuation,
and other 1nconsequentia1 editorial corrections that do not change meaning.

[ 28 o WU -~ S,
\rergrence l)

Operations MNumber: An alternate DRR number {e.g., MHR-01) when a DRR number
cannot be obtained due to off-shift field work or remote location.

Proprietary Information: Information that a company considers relevant to
its status or operations and does not want to disclose or cannot disclose to
the public without proper authorization.

Requester: Individual desiring a change in an existif
initiates a new document,

POLICY

A1l ERP-controlled documents requiring issue or update will be processed
through ARDC.



Page: 3 of 23
DIRECTIVE ) '

Title: DOCUMENT CONTROL No.: PD 4.1
PROGRAM

Date: 11/01/91

POLICY {continued)

3.1

3.2

3.3

3.4

3.5

ER? Unit Managers shall approve a distributicn Tist for all controlied
documents generated by the respective unit.

Copyholders of controlled documents that are out of compliance with the

control process will be removed from the documents’ controlled
distribution 1ist.

Copyholders of controiled documents shall immediately notify ARDC when
ownership of the document is transferred.

Copyholders of controlled documents are responsible for performing the
actions as instructed on the controliled documeni issue sheets,

[
including reading, filing updates, signing, dating, and returning to g;ﬁ
ARDC. -

)

Copyhalders of controlled documents are responsible for the return of
controlled documents to ARDC when no Tonger needed and upon termination

t
T
of employment. ;
[
3.6 ARDC shall conduct quarterly surveillance of maintenance by copyholder
of controiied document and review of Appendix A. Eh
3.7 Minor changes (as defined in Section 2) do not require that the revised &
document receive the same review and approval as the original document ¢
(Reference 1). -
e
PROCEDURES

Any person performing work for ERP may initiate issuance of documentation or
suggest changes.

existing document will submit the request on DRR Form EG&G-1844 with :
approval by appropriate ERP Unit Manager.

A4

The person submitting a new document or changing an

)

4
Y

REQUIREMENTS

5.1

Requester .

New Controlled Document

Prepares draft of new document per ERP

A Y B o, WY iy ”

ne o . v
FU 4.9 (ReTerenee o).

.2 Requests document number from ARDC.

ARDC Document Control .3 Assigns document number,
Coordinator
Requester .4

Obtains review/approval signatures per
PD 2.2 {Reference 3).



PROGRAM
DIRECTIVE

Title: DOCUMENT CONTROL No.: PD 4.1

Page: 4 of 23
Date: 11/01/91 Lo

5.1 New Controllad Document (continued)

Requester (continued) .5
; .b
=1
& 7
-
=3
-
<
Unit Manager . .8
-3 .
. ¢ ®
T
&
Requester = .9

g
=

ARDC Document Control .10
Coordinator
L1
.12
.13

Completes DRR blocks 2, 3, 5, 6, 8, and
10.

Attaches approved document to DRR.

Forwards DRR and attachments to
requester’s manager for initialing in
block 2 of DRR. Submits DRR and
attachments to Unit Manager, requesting
distribution 1ist for controlled
document.

Initials block 2 of DRR and returns to
requester. Provides requester with
distribution 1ist for controlled
document.

Submits to ARDC:

DRR plus any attachments
Camerz-ready approved document -

Other information.required by PD 4.4
Unit Manager distribution 1list.

. & B [ ]

Assigns DRR number per DRR log and places
on DRR in block 4.

Verifies package is complete per ERP
PD 4.4,

Prepares printing request (Form EG&G-95)
(Appendix B).

Initiates control process (see
Section 5.4 of this PD).

5.2 Revision to Controlled Document

nnnnnn e 1
. &

Prepares draft of revise

d doc
copy of original disk from AR

Obtains technical editing and appropriate
review (see ERP PDs 2.2 and 4.4).

Completes DRR blocks 2, 3, 5, 6, 8, and
10.
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‘Title: DOCUMENT CONTROL No.: PD 4.1

Page: 5 of 23
Date: 11/01/91

5.2 Revision to Controlled Document (continued)

Reguester (continued) 4
u

%, ’

”
C 6

v
«

'&

€.

Unit Manager i
Requester .8
ARDC Document Control .9
Coordinator
10
11
.12
Copyholder .13

Obtains review/approval signatures per
ERP PD 2.2.

Attaches approved revised document to
DRR.

Forwards DRR and revised document to
requester’s manager for initialing in
block 2 of DRR. Submits DRR and
attachments to appropriate Unit Manager
for update to d1str1bution 1ist for a

Initials block 2 of DRR. Provides
updates to distribution list for
controlled document to reguester.

Submits to ARDC:

. DRR plus any attachments

. Camera-ready, approved, revised
document

. Other information required by PD 4.4

’ Unit Manager updates to distribution

Tist.

Assigns DRR number per DRR log and places
on DRR in block 4.

MNMemdadkas A2abwmihisdbtam Tiad Lawm mambunallad
UPUGLC) Ul)l- JULIL vl Iiau [¥2] LWIlLT W I Tu
document per Unit M nager revised
distribution list.

Issues document or revisions per
distribution 1ist.

Initiates Control Process (see
Section 5.4 of this PD).

Updates controlled document in accordance
with provided issue sheet instructions.
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Page: & of 23
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5.3 Field Chanae Process

Requester

Requester

5.4 Control Process

ARDC Document Control
Coordinator

Copyholder

ARDC Document Control
Coordinator

Either

or

L]

.ba
.5b

Cbtains necessary review/approval
signatures (minimum: Quality, Safety,
and Project Manager signature) (telecon
when necessary). Assigns an operations
number when a DRR number cannot be
obtained because of off-shift or remote

location.

Marks the appropriate places or steps in
the controlled field copy document with
"see DRR or operations number." ATl
changes will be listed on the DRR and not
transcribed into the document. Attaches
copy of DRR to controlled field copy

document.

Requests DRR number from ARDC as soon as
possible and provides copy of original
DRR to ARDC.

Disa ST

copy of DRR with issue sheet te
controlled copy holders.

Upon completion of the field work,
implements Section 5.2 of this PD for
permanent changes.

Attaches issue sheet to document to be
controiled.

Issues document per Unit Manager supplied
distribution 1ist.

Completes and returns issue sheet to ARDC
upon receipt of document.

Within 15 working days of distribution
verifies that issue sheet for each
controlled document is returned.

Files issue sheets.

After 15 working days initiates inquiry
with copyholder regarding return of issue

chaet

e e W
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Title:

DOCUMENT CONTROL No.: PD 4.1
Page: 7 of 23
Date: 11/01/91

5.4 Control Process (continuad)

Copyhoider

ARDC Document Controil
Coordinator

Unit Manager

ARDC Document Control
Coordinator

Unit Manager

5.5 Drawings

Project Manager (PM)

2

Supporf‘ggéggizations
v
%
%
Q
PM %

.6

.10

11

If inquiry is made by ARDC, provides ARDC
with issue sheet.

If issue sheet still is not returned to
ARDC within 15 working days of inquiry,
notifies copyholder’s Unit Manager and

repeats steps 5.4.4 through 5.4.5a.

If notification is made by ARDC, advises
copyholder of need to return issue sheet
to ARDC.

If issue sheet is still not returned to
ARDC within 15 working days of Unit
Manager notification, informs Unit
Manager and copyholder that copyholder’s
document is no jonger a controlled
document.

Removes copyholder’s name from document’s
contrellad distribution list.

Ensures copyholder’s document is returned
to ARDC.

Communicates to support organizations,
via Task Baseline Agreement {(TBA} or
similar work authorizing document, that
all drawings developed within EG&G Idaho
will be controlled by the Engineering
Department per Engineering Standard
Practice (ESP) 4.4.1 (Reference 4).

Obtain drawing number from ARDC.
Develop drawings which comply with the

FGAE Idaho Drawina Reauirements Manual.
{Reference 5}

Submit drawings to PM for review and
approval.

Designates apprcopriate reviews {e.g.,
Safety and Quality checker).

Fnsures review(s) is conducted.




Title: DOCUMENT CONTROL No.: PD 4.1
PROGRAM _ Page: 8 of 23
DIRECTIVE Date: 11/01/91
5.5 Drawings {(continued)
Support Organization .7 Revises drawings per comments received.

DA
i

ECM Unit Manager

5.6 VYendor Drawings

Project Manager

Pt

&

Y

Id

W

b

\:
5

,a%ﬁ"fk

PM

[£¢]

.10

n

e liw
kil Wl

with ERP

Submits drawings to the Engineering
Configuration Management (ECM) Unit of
the Engineering Department with a
distribution list and a completed

Form EG&G-1217, Engineering Document

Control Document Information Form
fﬁnnnnd1v Q\

VAP peR

Ensures drawings are released as
specified in Engineering Operating
Procedure (0OP)-142, "Release of Drawings
and Change Control Documents”

(Reference 6).

Identifies drawing submittal requirements
on the Vendor Data Schedule
Form IDF 4700.1D (Appendix B).

Submits the Vendor Data Schedule Form
with the Inter-contractor Work
Authorization, Form ID F-2100.A
(Appendix B}, and other work related

darumantatinn f1 .e.. technical

uuuuuuuuuuuuuuuuu 3y -

specification, scope of work, Quality
Program Plan)} to the Construction
Management (CM} organization for the
Idaho National Engineering Laboratory
{INEL).

Obtains drawings or other vendor data
from Construction Manager.

Reviews and obtains required reviews per
ERP PD 2.2.

Submits review comments to CM
organization for resolution.

If correctionskare adequate,
drawing per ERP PD 2.2.

approves
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5.6 Vendor Drawings (continued)

PM {continued)

ECM

g

.8

.10

5.7 Change Control for Drawings

Organization identifying
change

5
PM =
5.8 Sgeeifftations
ry
w‘
PM -t;.‘
0"
‘ e

o

o

w

Obtains as-puilt drawings from CM.

Reviews as-builts for adeguacy and

an
determines which drawings will be
maintained as "EG&G controlled" drawings.

Submits vendor drawings to ECM Unit for
incTusion in EG&G controlled document
process.

Releases vendor drawings into Engineering
Document Control {(EDC) system.

Obtains Document Change Notice {DCN)
(Form EG&G-1180).

Obtains DCN number from ECM and makes

drawing revisions per the EG&G Idaho
Drawing Regquirements Manual, Section 7.

(Reference 7)

Submits DCN and drawing to PM for review.

Reviews and approves changes as described
in Section 5.5 of this PD.

Reviews EG&G Idaho Specifications
Preparation Manual (Reference 8) to
determine applicable specification
format.

Obtains specification number from ERP
ARDC.

developed.

Submits specification fer review and
approval per ERP PD 2.2.

Submits approved specification to ARDC.
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5.8 Specifications (continued)

ARDC : .6 Releases and controls specification in
accordance with this PD or the
reguirements in the SPM.

5.9 Specification Changes

PM .1 Revises specification as specified in
Section 5.2 of this PD or the
requirements of the SPM.
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Orawings and Chén%fffyntro1 Documents "

-‘L‘.

7. £G&G Idaho,
Revisions.'

Pirements Manual, Section 7, "Drawing

8. EG&G Idaho, Inc. Specifications Preparation Manual.

DOE Order 1324.2A, "Records Disposition.”
DOE-ID Order 1324.2A, "Records Disposition.”
EG&G Idaho, Inc., Quality Manual, QP-6, "Document'cdntro1.“

B

EG&G Idaho, Inc., Quality Manual, QP-17, "Quality Records.”

EG4G Idaho, Inc., Resgurce Manual, Section 10,

EG&G Idaho, Inc., Specifications Preparation Manual.
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REFERENCES/BIBLIOGRAPHY (continued)

Environmental Restoration Program, Configuratign Manaqement Plan.

Environmental Restaoration Program, Management Plan for tha FGRG Idaho

pugn LR I B« PO SRR N Lt i inaalhia s e aiiag

Environmental Restoration Proqram, EG&G-WM-8676.

EG&G Idaho, Inc., Safety Manual, Section 2.4, "Independent Safety Review and
Oversight Matrix."

Environmental Restoration Program, Program D1rect1ves 5.11,
"Requirement/Use of DOPs and SOPs."

Environmental Restoration Program
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APPENDIX A
PROPOSED DOCUMENTS TG BE CONTRCLLED BY ARDC
ERP - FGAG DOE-1D

Abbreviated Sampling and Analysis
Plans

Baseline Risk Assessment - WAG 7
Categorical Exclusions

Closure Plans

Community Relations Plan
Configuration Management Plan
Cost Account Plans

Data Collection Quality Assurance
Plans

Data Management Plan

Design Packages

Oetailed Operating Procedures
Feasibility Study Report

Guidance of Conducting Remedial
Investigation/Feasibility Studies
under CERCLA

Remedial Investigation Report
Drawings (Per PD 4.1)

Engineering Design Files
Engineering Specifications
Environmental Assessments
Environmental Checklists/
Categorical Exclusions
Environmental Impact Statements
Field Sampling Plans

Groundwater Monitoring Plans
Heaith and Safety Plan, plus
addenda

Impiementation Program Management
Plan

+ Interagency Agreement/Federal
Facility Agreement

+ lLevel "0" and "I" Schedules

+ Environmental Restoration and
Waste Management Five-Year Plan

+ Current-Year Budget Document

+ Program Management Plan

* Appendix 1 Advanced Acquisition or
Assistance Plan

+ Appendix II Test and Evaluation
-Plan

« Appendix III Environment, Safety,

and Health Protection

Implementation Plan

Financial Plan

Prioritization Plan

Program Execution Guidance

Activity Data Sheets

Site-Specific Plans

Annual Budget Submittal

Field Office Current-Year Work

¥Filan

- - & * @ . @
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PROPOSED OCCUMENTS TO BE CONTROLLED BY ARDC {continued)

ERP - EG&G (continued)

Monitoring, Analysis, and Testing

Plans

Operating and Maintenance Manuals
antce

ﬂnnw:+1nn51 C:-Pn{*u Dan||1v~am
Ml Qb UG ~wail L Ly ‘;L‘ i1 sin

Program Directives

Quality Assurance Project Plan
Quality Program Plan

RCRA Facility Investigation Report
RCRA Facility Investigation Work
Plan

RCRA Feasibility Study

Records Management Plan

Da Aial Trnumetdimats Danmawmt
I\Glllculﬂl lll";abl&ublul. |\GVU‘ W

Remedial Investigation/Feasibility
Study Work Plan

Remedial Investigation/Feasibility
Study

Safety and Analysis Plans

Sampling and Analysis Plans

Safety Assessment

Site Health and Safety Plan

{Crnninal
\oCGp |||3,

Standard Operating Procedures
Summary Assessments

Systems Engineering Management
Plan

Technical memorandum as defined by
Unit Manager

Work Plans

H

documents as
rs

7

P
2 )
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APPENDIX B
Document Revision Request {Form EGAG-1844)

Printing Request for Services (Form EGAG-95)

Engineering Document Control Document Information Form {Form EG&G-1217)

Vendor Data Schedule (Form IDF-4700.1D)
Inter-contractor Work Authorization (ID F-2100.A)

Drawing Change Form (Form EG&G-1180)

o
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R
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DOCUMENT REVISION REQUEST (Form EGAG-1844)
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- PRINTING REQUEST FOR SERVICES (Form EG&G-95)

[

{8 =2
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PRINTING REQUEST FOR SERVICES
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ENGINEERING DOCUMENT CONTROL DOCUMENT INFORMATICON FORM (Form EG&G-1217)

- P Y
SN EGEL e e ¢ =
For EQAG-1217 Gy . -103.02-
R LR < A ~FRTTRRE RE — T

ENGINEERING DOCUMENT CONTROL
DOCUMENT INFORMATION FORM
¢ { Date
VN Rev, No.

v

Project/Task/OQrg. Titla <

. Quality Levei

o v\;_
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5 N
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-l a//
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VENDOR DATA SCHEDULE (Form IDF-4700.1D0) (continued}

OF AT 0
Awy 1A
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3
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COLUMN 9:

COLUMN 16

COLUMNS 11, 12, 13

COLUMN 14:

COLUMN 15;

L ONMOOD L

iNSTRUCTIONS FOR IDF-4700.10
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INTER-CONTRACTOR WCRK AUTHORIZATION (ID F-2100.A)

U.S. DEPARTMENT OF ENERGY
IDAHO CPERATIONS OFFICE

#WTER.CONTRACTOR WORK AUTHORIZATION

0 H-2100.A
{Pay 25-3% “~
Rat: D 21004 v,
ke
G"'u‘, e
Work Authorization ! Cate
- E
To: TR Frm .
* / '
IXy
Py
S T i
Uil
/.
/!
Proect Title:

Funding: BARC/PA/EA
Scope o Work:

Start:
Duration:
Somnlenon:

Estimate of Cost
(not to ba exceeded)

T Markup at

Design Review B Subcontract

Contingency Extansisn

r——————itt

fORY

Construction Qirects
Management Raserve Avzilaple for Changes
© M-K Markup

Tambml
Jwal

% of construction direc:s plus M.R. {rounced

{ 1 A8 herain orovided and praviousiy agreeg uoon:
{ ) Siart work ag indicated above and suZmut 3 cast proposat as s00n as 20ssible e the auvthonzing atficial

Project Qirgcton

Mathod of Pertarmance:

{  Forze Wark tWhere required onor (D aocprovai has ce2n 0diamned” -see 1CWA Pricecures)

{ ) Fixag.Ance Suzcontract

Authonzeg 2y (Signature)

"Approveq by (Signaturey

Titte and Resoensitie iD Divisicn

Acceptaa by iSignacural

=
Titla
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Alaches issue sheetio AP
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Y Ty by
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v o
ARDC I "
[ssues document per Unit Y . @
i\:rlrmzlger supplied distribution ""'-Q‘ . C
1st * ™ .
" P
ry /}\ .
e/
Copvholder ¥ TEY
Completes and returms issue j:/
shest 1o ARDC upon receipt
of documents
1
ArDC ¥ ARDC
Within 15 werking days,
verifies that all issue sheets Issue Shest Retumed? Files [ssue Shee! pe————————
for contrglled decumenis are
returned
Yes
No
ARDC. ¥ Yas
Initiate Inquiry Issue Shest Retumed?
#No
ARDC
[nitiate Inquiry Issue Shest
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|
ARDC T Unit Manager ARDC
Removes Document from 3

[nform Unit Manager
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EG&G Idaho, Inc. Title: LOGBOOKS No.: PD 4.2
Page: 1 of 7
PROGRAM Date: 10/04/91
DIRECTIVE
Approved: . Legend
ENVIRONMENTAL E,“’:?f A e !gx Change
RESTORATION PROGRAM nager, ERP

Reviewed by:
Original signatures appear on DRR# ERP-352, release date 10/03/91.

PURPOSE AND SCOPE

This program directive {PD) defines requ1reméhts for use of logbooks
controlled by Environmental Restoration Progﬁam‘{ERP) Field Data

(]

Coordinator. /4*

.'_/»:“‘« A
ACRONYMS/DEFINITIONS -

A

ARDC -- Administrative Record and Document Centrol
ASAP -- Abbreviated Sampling and Analysis Plan
C0C  -- Chain of Custody
DOP  -- Detailed Operating Procedure
EPA  -- Environmental Protection Agency ol
ERP  -- Environmental Restoration Program éi:}
FTL -- Field Team Leader
GW -- Groundwater %’%«‘;{
MAT -- Monitoring, Analysis, and Testing féce
PD -- Program Directive
QA -- Quality Assurance
ac -~ Quality Control
SAP -- Sampling and Analysis Plan
SCP -~ Standard Operating Procedure
Characterization Plan: An abbreviated Sampling and Analysis Plan (ASAP);
Sampling and Analysis Plan {SAP) [PD 5.2 {Reference 1}]; Monitoring
Analysis, and Testing (MAT) Plan [PD 3.3 {Reference 2)]; or Groundwater (GW)

Monitoring Plan [PD 3.3 (Reference 2)].
POLICY/PROCEDURE

3.1 ERP Logbooks shall contain all data, activities, references to
procedures, and observations necessary to reconstruct the ac@ivity
being recorded. Reference shall be made to other logbooks (1 e.,

nnnnn +3Ane inenartinnel maintainad hy ather aroanizationg in sunnort
UpPTTiaLiviia, IllapciLiliiagg mainvdineld Oy CLner OrganilZavions o Suppld

of other ERP activities, as required by the Field Team Leader (FTL).

3.2 Logbooks shall be bound in a manner that prevents easy removal of
pages. Pages of logbooks shall be sequentially numbered.
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L

<

P2 jﬁ%’
@%%2’/4. 2 If docﬁmentation requirements for th

POLICY/PROCEDURE (continued)

3.3 Project logbooks are the property of ERP, regardless of the performing
organization. Requesters shall obtain unused logbooks and an
associated control number from Administrative Record and Document
Control (ARDC) Field Data Coordinator and return used logbooks to the
ARDC Field Data Coordinator.

3.4 The logbooks designated for project use shall be listed in the
Characterization Plan.

3.5 The FTL is responsible for ensuring project information is recorded in
the appropriate logbook. Recordable information may include, but is
not limited to, field work documentation, field instrumentation
readings, calculations, calibration records, photograph references,
sample tag/label numbers, meeting information, and relevant times and
dates of telephone conferences, correspondence, or deliverables.

4,1 Administration of lLogbooks

FTL .1 Reviews list of avaiiable logbooks;
requests needed logbooks from ARDC Field
Data Coordinator.

e
& project are not satisfied by existing
A logbooks, provides ARDC Field Data

¢¢ﬁ?g Coordinator with master pages for new

o;;% Togbook.
5
ARDC Fie1dqtﬁ}§“£oordinator .3 If master pages for a new logbook are
e received, initiates process of creating
é;§= new logbook to meet project
‘ptfgm ‘ specifications.
)]
&
Q'%?; ' .4  Ensures that logbooks are bound and pages
ﬂﬁgl ~ numbered sequentially.

.5 Provides FTLs with Togbooks and an
assigned control number for each logbook.

FTL .6 Receives appropriate Togbooks from the
ARDC Field Data Coordinator before

. it iags X
initiating a sampling ivity.
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4.1 Administration of Loabooks (continued)

FTL (continued) .7

ARDC Field Data Coordinator .8

4.2 Use of lLogbooks

Personnel using logbooks .1
!
G?”a
N 2
< )‘(’)
Gipls
G
o
L Jf::r‘
€%
A
w' e
LN
&
S 8
LA S

Returns logbooks to the ARDC Field Data
Coordinator at a time agreed upon between
the FTL and ARDC Field Data Coordinator.
Files project logbooks and ensures the
record storage requirements of PD 1.9
(Reference 3).

Ensure minimum requirements for common
logboaks found in Appendix A of this PD
are met. Specific instructions for the
use of other logbooks listed in
Appendix A shall be obtained from the
ARDC Field Data Coordinator.

Apply the following for all logbooks:
a. Use nonsmearable, waterproof ink.
b. Write legibly.

¢. Correct errors in logbook by drawing
a single line through the error (The
erronecus information shall not be
obliterated.) and writing the
correct information next to the
error. The individual making the
correction shall initial and date
the correction.

d. Avoid writing information in the
margins of field logbooks.

e. Ensure all signatures and dates are
completed for each page as required.

f. Protect logbooks against damage,
deterioration, or loss.
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4.2 Use of togbooks {continued)

Personnel using logbooks g. Prevent contamination of logbooks

{continued) ' when working in a high risk area by

recording comments in a separate
bound and numbered logbook and
transferring information to the
appropriate project logbook. The
original records shall be retained
(if not contaminated) per this PD,
and the transferred information
shall be noted as such.

h. Draw an "X" over any blank space
remaining at the bottom of logbook
pages to indicate when entries are
complete.

REFERENCES

1. Environmental Restoration Program, Program Directives, 5.2,
"Preparation of Sampling and Analysis Plans."

2. Environmental Restoration Program, Program Directives, 3.3, "Writing
Monitoring, Analysis, and Testing Plans and Groundwater Monitoring
Plans for COCA Sites."

3. Environmental Restoration Program, Program Directives, 1.9, "Records
Management."

4., Environmental Restoration Program, Program Directives, 5.7, “Chain-of-

Custody Record."
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No.: PD 4.2
Page: 5 of 7
Date: 10/04/91

APPENDI

(YT % AY]

A

REQUIREMENTS OF COMMCNLY USED ERP LOGBOCKS

Logbooks have specific provisions required by Environmental Protection Agency
(EPA), ERP, and/or field sampling teams.

I.

Sample legbook

FTL and Field Samplers

Field Samplers

FTL or designee

FTL

A

.2
7
oy

-3

.4

.5

Maintain a Sample Logbook during a
sampling project.

Record the following information when
applicable: sampling location, depth or
depth interval, field personnel, document
numbers of Standard Operating Procedures
{SOPs) and/or Detailed Operating

Procedures (DOPs), types and numbers
samples collected, collection method,
time and date of sample collection, type
and preparation of sample bottles,
preservation of samples, field
measurement data, field instrument
calibration checks, weather conditions,
ambient temperature, barometric pressure,
any observations about conditions or
incidents affecting sampling activities
and/or sample quality, preparation and
submission of field Quality Control (QC)
samples, Work/Quality Assurance (QA) Plan
number, and any deviations from the
characterization plan used for the

project, as appropriate.

e
v

y after
Signs and dates the logbook immediately
after concluding each sampling activity.

Reviews, initials, and dates each page
daily.




! Title: LOGBOOKS

PROGRAN
DIRECTIVE

No.: PD 4.2
Page: 6 of 7
Date: 10/04/91

%]
.

Sample Lecgbook (continued)

FTL {continued} .6
field Team Leader’s Daily Logbook
FTL 1
P
é;ﬁ
i
ol
A
tvfafa
vo-, 2
S
< A
. h]
o
- ’,
TN
b
.
Vgl
3

.4
Calibration Logbook
Health Physics Technician .1
or Field Sampling Team
Member

.2

Ensures that the names of the field team
members are recorded in the Sample
Logbook for each location sampled.

Maintains a Field Team Leader’s Daily
Logbook or equivalent ERP togbook during
a sampling/data coliection activity to
provide a daily record of events,
observations, and measurements during
field investigations. The purpose of
this logbook is to report information on
field activities when sampling/data
collection activities are being
performed.

Records Industrial Hygiene monitoring
data form number from Form EG&G-737
project information including, but not

" limited to, field work documentation,

photograph references, meeting
e Lmrame o 3 v T iman mes A Adabas nE Amasnm v
tHIUTHaC IV, L1 Qill UalTo VI [RIL SA0 [

telephone conferences, correspondence
and deliverables.

Ensures signatures of field team workers
are recorded in the logbook next to the
printed name of each field team worker.

Ensures names of visitors during field
mmblaiblian mnam mammmdad 10 Fhise Tambhanl
dLLIVILIEY dIT TRLUTUCU 10 LHTo TVUYUUURN
or in a separate site logbook. All
entries shall be signed and dated.

Maintains a Calibration Logbook with
entries, as appropriate, for each piece
of equipment and instrument that reguires
calibration.

Records the time, method, results, and
name of individual performing the
calibration.
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Sample Shipping logbook
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APPENDIX A (continued)
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laboratory, name of lab
number (if appropriate)
(COC) number (Reference

g is sent to a
gratory, cooler
, chain-of-custody

4), and the

sample shipping classification (EPA or

Department of Transport

.2 Ensures each page is si
required.
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646G Idaho, Inc. ‘Titla: CHAIN-OF-CUSTODY RECORD do.: PO O3.T
Page: 1 a7 L1
PROGRAM | . Date: 06/17/91
DIRECTIVE ; r
| ApDraovea: aral Legend
ENVIRONMENTAL e B e YR | |7= Change
RESTORATION PROGRAM | Managew, ERP 1 |

Original signatures appear on DRR# ERP-298, reledse date 06/14/91.

1.  PURPOSE AND SCOPE
This program directive (PD) provides the Chain-of-Custody (COC) procedure
for all samples coliected during field sampling activities for the
Environmental Restoration Program (ERP).

2.  ACRONYMS/DEFINITIONS !’Q _
ARDC -- Administrative Record and Document Control
ASAP -- Abbreviated Sampling and Analysis Plan‘
CERCLA -- Comprehensive Environmental Response, Com mpensation, and

Liability Act b

cac -~ Chain of Custody *
DOE -- Department of Energy W
DoT -- Department of Transportation Lo
ERP -- Environmental Restoration Program .
GW -- @roundwater W
IAG -- Interagency Agreement .,
MAT -- Monitoring, Analysis, and Testing Q:fg
PD -- Program Directive =54
QA -- fQuality Assurance ¢§§?
RCRA -- Resource Conservation and Recovery Act .,
SAP -- Sampling and Analysis Plan : =
SOwW -- Statement of Work
COC Form: Record to document the transfer of sample custody.

€0C Procedure:

Procedure to document sample custody from the time each is

collected until analysis is complete and any residue is disposed.

Characterization Plan:

An abbreviated Sampling and Analysis Plan (ASAP);

Sampling and Analysis Plan (SAP) [(PD 5.2) (Reference 1}]; Monitoring,
Analysis, and Testing (MAT) Plan [(PD 3.3) (Reference 2)]; or Groundwater

(GW) Monitoring Plan [(PD 3

Custody:

.3) {Reference 2Zj].
A sample is considered in custody if it:
Is in one’s possession

Is in one’s view after being in possession
Was in possession and is now locked up

Is in a designated secured area.



Title: CHAIN-OF-LUSTODY RECORD . Mo.: 2D 5.7
YROGRAM ;  Page:r 2 oF 1}
JIRECTIVE i | Date: 06/17/91

ACRONYMS/DEFINITIONS (continued)

Evidence: Anything offered at the time of a legal proceeding as a means of

ascertaining the truth., In 1nvest1gat1ons invelving hazardous wastes,
nhysical and documentary evidence is collected to determine if tha site

posas a potential threat to human heaith or the environment and/or if the
site complies with applicable regulations.

Properly Sealed Shipping Container: Any shipping container which has two
custody seais applied to opposite sides of the shipping container top, over
which is placed clear plastic tape, and is taped shut, preferably with
fiberglass tape.

Samnla: Anv nhvegical svidence cnllacted from an environmental meacurina or
2amp’a: Any physical ce collacied from an enviranmenta! measuring o
monitoring activity.

Sample Custodian: Person who is responsible for sample custody.
Sampler: Person who coliects sampies.
POLICY

Implementation of this PD meets the requirements of the Resource

LN ] 2= I ] - e v Wrate  rae e wm we e

Conservation and Recovery Act (RCRA) [Sect1on 3007(a)(2)] Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA)

(Section 104) and INEL Interagency Agreement (IAG). An ERP COC Form (EG&G
Form 114) (Appendix A) is the preferred form to be used to track sample
custody from the time of collection through labaratory analysis until it
reaches its final destination. Every person who transfers custody of
sam/)as is responsible for timely and accurate completion of the COC form.

DROCED- E/REQUIREMENTS
Sample Ga#stodian .1 Completes information required for each
RS ad sample to be shipped on the COC form
7. (e.g., Form EG&G 114). Records and
N identifies all sampies to be shipped on
§, COC Form EGAG 114 as indicated in
LR Appendix A.
Yt
‘12\,‘ NOTE: Quality Assurance [QA) samples [e.g.,
. Y field blanks, field dup11cates,
* equipment rinsates, spiked matrices,

': trip blanks) should not be indicated in

the remarks portion of the COC form.

- QA sampies must be submitted blind to
. the laboratory performing the analyses.
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' Page: 3 of 11
| Date: Q6/17/91
|

1

REQUIREMENTS (continued)

Sample Custeodian {continued) NOTE: (continued)

Either .5

Administrative Record and Document
Control (ARDC) document number of the
Characterization Plan should be
included on the COC form. The ERP
Statement of Work (SOW) number under
which the samples will be analyzed must

be entered on each COC form.

Signs, dates, and notes the time on the
COC form when transferring custody of the
samples.

Retains the green copy or photocopy of
the COC form in the working project file.
Sends the pink carbon copy of the COC
form to ARDC.

Ensures that an original COC form
accompanies each shipment container.

When shipping nonhazardous,
nonradicactive samples on-site, arranges
delivery of samples to receiving -
location;

When shipping nonhazardous,
nonradioactive samples off-site, fills
out a Request for Shipment of Materials
(Form EG&G-176) (Appendix B) and arranges
delivery of shipment to Shipping and
Receiving;

thn shipping hazardous and/or
radioactive samples on-site or off-site,
fills out a Request for Shipment of
Materials (Form EG&G-176) and a U.S. DOE
Off-Site Radicactive Material Shipment
Record (Form ID F 5480.1A) (Appendix C}:
arranges for a qualified transporter (an
equipment operator) to deliver shipment
to receiving location or Shipping and

Receiving.



— e e

| TitTe:
SROGRAH ‘
JIRECTIVE

CHAIN-OF-CUSTCDY RECCRD 1 lo.: PD

=

Sampie Custodian
{continueq)

B

B

)

e
5
wh
T emER

Field Team Leader

ARDC Field Data Coordinator

REFERENCE/BIBLIOGRAPHY

NOTE:

Every person who ‘transfers custody of
sampies is responsibie for timely and
accurate completion of the COC form,
except the following personnel when
handling a properly sealed shipping
container: a qualified transporter (an
equipment operator) who has signed the

" C Esan g N Y AUy S b~
AU T J90V. J.H 1O GLI\-UIIIPGHJ'IH\J Lne

shipment; Shipping and Receiving
personnel who receive the shipping
container prior to delivery to a
transport carrier; and transport
carrier personnel (e.g., express
carriers). In each case, COC can be
tracked by the documentation required
for sh1pment [e.g., Forms EG&G-176,

TN C EA 1A nd CROC_72E NChimmnd
ID F 5480.1A, and EG&G-361 ( Sh1pp1ng

Document”) (Appendix D), and transport
carrier shipping papers].

Instructs shipping personnel to complete

~the Shipping Document (Form EG&G-361)

.8

with (a) number of coolers shipped,
{b) project title, and (c) the COC form
numbers present in the coolers shipped.

Ensures laboratory COC requirements are
followed as stated in ERP PD 5.5
Appendix A (Reference 3).

Logs in and files COC forms for future
retrieval.

1. Environmental Restoration Program, Program Directives, 5.2
"Preparation of Sampling and Analysis Plans.”

2. Environmental Restoration Program, Progqram Directives,

, "Writing

Monitoring, Analysis, and Testing Plans and Groundwater Mon1tor1ng

Plans for COCA Sites.”

3. Environmental Restoration Program, Program Directives, 5.5,
Laboratory Services."

"Obtaining
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PRCGRAN : : . Page: 3 of 11
JIRECTIVE i ! Date: J6,17/91

REFERENCES/BIBLIQGRAPHY {continued)

------------- JewanaWaiRArd e T

EGAG Idaho, Inc., Qualitv Program Plan for the Environmental Restoraticn
Program, QPP-149,

Environmental Restoration Program, Proaram Directives, 2.4,
"Characterization Process in the Environmental Restoration Program.”

Environmental Restoration Program, Program Directives, 5.6, "Conducting
Audits.”
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‘T’Tﬂe: CHAIN-CF-ZUSTODY RECORD lo.: PO

SROGRAM
CIRECTIVE

n -
éQ EEKJ \:nu:. ne.

(ORM EGAGHTE L o

Awe. 3450 . REQUEST FOR SHIPFMENT CF MATERIALS
¥ ghio Fiom [ Ship To
" !
' i
Charga No. b Org. Ne. | Aun: ; RAs
R ! i | Celiect
Requestor: Yo Phone: Company | Prapaid
ay, ‘
Approved 8y: Eata: Adclress:
- |
Data MNeeced at Destination: @( ! City: State: Zio:
§ o4
Air Freight: Yes No NN Pfrehase Order No.:

Y%A
e
| Mo of Boxes:

Weight (Approx).

Description of Materiais (inciugde compl

comp 1 num
If matenal is hazardous. it must be accompaniea by a DOE-ID

mber and serial numpar)
azargous matenal form

Line (tems Quantity Unit -:t:': ﬂ 1‘{ ‘ m | yo
. A M

ey JAV I et

} N L b il el e 1]

Detaea Feasan For Shipment

Current Location of Materiai:

“Cansistent with ifre Govemmant Seif-insuranca Policy, (DOE 101-40.104) funds shall not be expended (o insure property against /oss,

damage or dastruction in transit,”

Additionat Infarmation Required (for prémium ransportation only)

Pramiym Transportation Consists of Air Freight Over 100 ibs., Speciai vans, Exclusive Use Venicles

Justification for Services:

Mode ot Transportation:

Size of Shiprnent;

Authonzea Sy:

Date:

Approved By:

Date:
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APPENDIX B (continued)

INSTRUCTIONS FCR FORM =Z5&G-176

The requestor ia responsiole for initiating the Raguest for Shipment of Materials form. Provide instructions to the
consignes as (o the identification, use ang gispasat of the material. Provide charge numeers for fabor to covar offorts
invatvee in the inspecnon ot packacing, preservation and smigment of the matanals. Insure oroper paperwork, packaging,
and data accompany the shipment. Ail shipments are shipped trom CFA 601,

It a shipment involves hazardous matenals, it is the requestors responsibility to insure that the propar containers
and forms are used. The DOE-D hazardous matenal $hipping form is required in acdition to the form 17§,

Traftic is responsibla for inspection ¢f materials for shipment from the INEL and to aghere to requirements furmshed
bv the requestor.

4. Traffic is responsiole for coordinating the shipment of materals. making shipping arrangements, complating oilis of
jading for smipments oniginating at the INEL and reieasing shipments originating outsida the INEL.
S After Request for Shioment is approved, Traffic shall compiete shipping arrangements, prepare the bill of taging and
a torm EG&G-361, Shipping Document, and ship the material.
For those shipments raquiring Premium Transporntaben.,
please complate "ADDITIONAL INFORMATION REQUIRED”
at the bottom of the front page in detail
SN ANTATY D
/"“ - "‘-"*.-f‘;" LR,
RS
N -
%
« "
¢

OBTAIN LATEST REVISION

=t =5 TimmE sWwEwWe A

, OF FORM FROM
. FORMS MANAGEMENT OFFICE
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| Titie: CHAIN-OF-CUSTODY RECCRD I Mo.: PD 5.7 |
IQ0GRAN j Dige: .0 9% i
JIRECTIVE 5 Date: 06/17/91

'NSTRUCTIONS FOR COMPLETICN 2F 'D F 3480.7A

GENERAL ,4_3
il ‘:.‘

1o All antrigs H@e completad with giner “he apgropnate information of e aobreavialion of " roT ADDHCIDIA" (NIAL

2. Where a sel 4 Made Irom several CNGICes it & group (8.g., Mode of Transport), that s&iection negates the nead to use N/A for
the remainder. éy '
3. Eacn saction of thE m/m (Originatar, Hasith and Safety, Signatures, 812} must be completed in accordance with 1. a0ove.
AR

4. Tha individuai signingiauthenticates the accuracy and validity of all information pertinent to the activity.
2

< -
SPECIFIC <
Maost of the seiactions are :elf—é:olaﬂatcw: however, the following brief explanations may be helofui;
L
1. riginat ™
Originator . *,

1 .
4 Matenals shipped - use propar sninpmq namais) in accordanca with 49 CFR part 172 (para. 172.101).
b. Physical Form.—
Ay - Special Form - salid of encapaulmec as dafined in 49 CFR Para, 173.403ta).
Ag - Radicactive matarials that dooet qualify as Spaecial Form and ars generaily dispersasia. This designation is defined in
4% CFRA Para 17340340, ..

P , 4
c. Packaging - w

ingusinal - ysed lar (8as than Ay or Aa q@nd In accordance with 48 CFR 173.421.
C ot C . Certilicate of Compliance issued foT) B containars.
v ot 8(M) and B{U) - packaging used for intarna ipments as defined in 49 CFR 173.401(es) and (), reapectively.

U Wd.  Fissile - (49 CFR 173.451)

‘ {1) Fiasile Matarig)s: Uranium-233, Uranium-235, Plutonium.238, Plutonium-239, Plutonium-241, Neotunim-237, and Curium-244.
{2} Fiasile axempt - lsds than 15 grams er in accorgance with 49 CFR 173,453,
(3) Tranagort Index - used for Fissiie Class (I in accorgance with 49 CFA 173.403(bb) of Cart. of Comp,
{4} Fissile Class Il - require listing contrals and maximum numbar of thase pkqs, parmilted for the transport vehicls ar
storags foeation.

8. Accountable Nuciear Materials indicate the pressnca of any of tha following materiais: Uranium, Plutonium, Califoraiym,
Neptunium, Thorium, Trittumn, Berkeiium, Amasricium, Lithium {enriched), Deuterium, and Curium,

(1} 1D Facilities: Appiicadle to materials greatar than two nanccuries per gram matrix. _/‘\_ o
(2) NAF and ANL-W: Appiicabie to any quantity of accountable nuclear material. v j‘ Vil
F. Typa of shipment o
D * - e

(1} Liriad Quality - aa delined in 43 GFR 173,421,

{2) LSA -Low Specific Activity « as defined in 49 CFR 171.425.

{3) Radioactive Article - aa detined in 49 CFR 173.422,

(#) Ay and Aj - as defined in 49 CFR 173.403(a) and (b}, respectively.

{5} Greater than Ay of As, - & quantity of radioactivity in axcess of A, or &<, but lezs than “righwey Poule Controllsa™,

@) Highway Route Controlled - as datined in 43 CFR 172.40X 1),

2. Heaith and Satsty

Satety Inspaction - to be performed in accorgance with 10 5480.1 Chapter i, Part G, nnT
Al" M P stmasa aa
voi LATEST REVISION

All entriaa must be liled (either with the appropriate name of N/A.) 6; ORM FR OM
4. Transportation {Trans.) F ORMS MANAGEM ENT OFF ,CE

& Driver or carrier reprasentative, assumes custody and rasponsibility for shipment.
b. Traffic agent rapresants {inal release authonzation from INEL.

[

Signaiures
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| Titla: CHAIN-OF-CUSTCOY RECCRD | Ho.: PD 3.7
i "ROGRAM 3 . Page: il of
| JIRECTIVE i | Date: 06/17/
APPENDIX D
CHIPPING CCCUMENT
1
GQ ELILLE e ine Numoer 50

SHIPPING DOCUMENT

Date Retyrnad Return for Creait O Shig tor Analysis T

EGAG Idano, inc., Order Me, Matarial tor Repair or Exchange 2

Qther

Explain Below Required Accounting Action &

Collegt ™ | Prepaid D
1

2GAG loaho, ne., Charge No.

Vencars RMA No, Method 91 Shipmant

Vendors and Parson Contacted lor Return Mgrerial Shipped t0

DL RVATN 1=
AERARRE It
VR ) oL

Descripuon of Matenal Being E‘d‘ll;)t:ladomm

—ww weuisy § USNFIYY

T

Signature of Person Shipping Matenal
= SHIPPING ADDRESSES

BGAG 'cano Ing For US. DQE
765 Lindsay Bivd,
lsaho Falls, Idaho 83415

EG4G Idaho, inc. For U.S. DO.E.
CF-601/Qraer Mo,

idaho Matonai Enginesring Laooramry

Scovilie. Igano 83415

MAIL & PARCEL POST
258G ldane. Ine, For US. 2OE.
PQ. Box 1623

Order Na,

1gane Fails, Idano 83415
TRAFFIC COPY
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i Subject : tvaluation of vapor vacuum monitoring and testing sites at the RWMC.

Abstract: Over 130 potential vapor sampling sites are located at the Radiocactive
Waste Management Complex (RWMC} that may be available for use in the Vapor Vacuum
Extraction (VVE) project. This study was conducted to determine which sites are
available for this program and to evaluate whether the sites can be utilizaed to
remove vapors for monitoring or treatment (extraction well) or to perform geologic
characterization tests (permeability). Data on all the sites at the RUWMC are
compiled and their potential usefulness evaluated for the VVE Project. A1)
potentia] vapors sampling sites Tocated from land surface to the agquifer (585 ft
gepth) and within 3000 ft of the RWMC are evajuated. These sites inciude open
{uncased) wells, neutron access tubes, ground water wells, subpit sampling wells,
Transuranic Storage Area {TSA) monitoring ports, and suction lysimeters. Most sites
can be used for periodic sampling but only a few are available for purposes such as
geologic characterization tests. The diversity in different potential monitoring
sites may affect the comparability of samples. Monitoring sites should be examined
prior to use to determine if they are: (a) available for use without conflicting
uses, {b) in a suitable location, (c) constructed in a manner that can be readily
used or easi]y modified and (d) the correct depth and diameter Fifty five
- ~itoring sites are located in surficial sediments in the Subsurface Jisposal Area

up to sixty-four sites in the waste at the Transuranic Storage Area.
rwenty-four potential sampling sites are located in basalt and interbeds below the
surficial sediments. These include: 7 uncased wells, four perched water monitoring
wells, 6 ground water wells, and 7 suction lysimeters in three wells. This
evaluation indicates there are numerous potential sampling sites that may be used by
the VVE Project within the surficial sediments, basalts, and sedimentary interbeds
at the RWMC.
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Introduction

This report provides information cn open wells, sampling devices,
monitoring weils, and other devices installed at the Radioactive Waste
Management Complex {(RWMC) that can be used by the Vapor Vacuum Extraction
project (VVE) to sample or test portions of the vadose zone. These openings
are collectively referred to as sites. The vadose zone is the area that
extends from land surface to the Snake River Agquifer at a depth of
approximately 585 ft. This compilation includes all known sites available
within 3000 ft. of the RWMC including the Subsurface Disposal Area (SDA) and
the Transuranic Storage Area (TSA). It includes an evaluation of various
sites for their potential use in the VVE project for collection of vapor

samples or for determination of air permeability. Information presented on
these sites at the RWMC have been taken from several sources. It is assumed
this information is accurate and reflects the configuration of the sites at
the time of writing. Surveyed coordinates of sites are included in Appendix
A. Sites not included in this appendix have not been surveyed. Information
is presented on open wells in the first section and is followed by information

on other sites at the RWMC.

Open Wells

Ten wells are located at the RWMC that are not completed or scheduled
for installation of instrumentation. The wells range in depth from 50 to 550
ft. Figure 1 presents the locations of these wells and Table 1 presents
information on the wells. These wells are evaluated as to their possible use
in the VYVE system. Eight of the ten wells listed in Table 1 can be utilized
if they are: (a) completed in a manner that can be used, and (b) in a location
suitable for testing, monitoring, or extracting vapor. Some of these wells
are currently used or have a specific purpose, such as monitoring perched
ground water. The use of wells for the VVE project may eliminate or adversely
affect current uses. Well 8802D is included in this table since it can be
used for vapor monitoring, even though it has been instrumented. Appendix B

presents information for wells used by the VVED Project.

Wells were evaluated to determine if the
(a) testing with a packer system or (b) installation of permanent vapor ports.
The packer system is used to determine the vertical distribution of volatile
contaminants near .the well and/or determination of horizontal permeability of
rock. The permanent vapor ports can be used to monitor vapors over time or to
extract vapors for treatment. Installation as permanent vapor poris invoives
using the well as compieted or modifying of the well (drilling or reaming).

Well details which may effect the evaluation are presented in Table 1.

\ ne if they could be utilized for:

sy ek

A11 wells listed in Table 1 have the potential to be used by the VVE
program. However, four wells (77-2, 78-1, USGS-92, and 8802D) are used or
have been used for perched water monitoring. Their use in this project must
be weighted against potential uses of the perched water monitoring wells.
Only well USGS 92 is being monitored on a regular basis. The remaining
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Table 1. Summary information on open wells at the RWMC.

Well Completion Pianned/Current Potential use
Identification Depth {ft) Use for VVE?
Shallow Depth

77-2 86 Perched water monitoring Limited
78-1 82 Perched water monitoring Limited
DO-6A 49 None/none Yes
88017 50 Test drilling (practice) Yes
VIT-1 134 USGS vapor test Yes
Intermediate Depth

USGS-92 214 Perched water monitoring  Yes

76-5 245 None/none Yes

78-2 221 None/none Yes

D-10 238 None/none Yes
8802D 221 Perched water monitoring Yes

Deep Depth

USGS-118 550 None/none Yes
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perched wells will be monitored in the futura. Wells 77-2 and 78-1 have PVC
casing from land surface to total depth. The PVC casing is cemented to the
surface casing for several feet. Well 8802D is completed with screen from
210.6 to 220 ft below land surface.

Wells listed in Table 1 are readily accessible with exposed casing at
land surface and sealed well caps except well VIT-1. This well is unmarked
and abandoned. Well VZT-1 was drilled by the USGS for use in vadose zone
monitoring. The well has no surface casing and was covered with a sheet of
plywood. The well and plywood were apparently buried while grading the road.
It is assumed the well is still covered with plywood and can be accessed for
use once located by surveyors. Well 76-5 is not recorded as being backfilled
or instrumented following drilling. This well was surveyed and excavated in

spring, 1991. It is assumed Well 76-5 is in usable condition,
Wells D10 and USGS 118 have "temporary" casing in them that needs to be

removed prior to testing or completing the cased portions of the wells. This
casing is not cemented in place and should be able to be removed.

Evaluation of QOpen Wells

Vertical Distribution/Permeability

Two uses for open wells at the RWMC are to (1) perform vapor extraction
to determine concentration with depth and (2) perform permeability tests
within the wells. These tests require the well not have casing and to be of
sufficient diameter to allow insertion of the tools to perform tests. Open
wells at the RWMC vary in diameter from 3.650 to approximately 7 7/8 inch.
Well 8802D has 2.245 in. screen covering the open interval. Table 2 presents
a list of suitable wells, along with diameter and potential test intervals.
This evaluation indicates 9 wells, with a combined vertical length of 1358 ft,
are available for testing. Wells USGS-118 and D-10 require casing be removed
prior to testing the cased portions of the welis. Weil 88020 may be tesied
over the screened interval. Wells 77-2 and 78-1 cannot be used to determine
permeability and have limited use for vertical distribution due to the
configuration of the casing in the wells.

Well 79-2 is located 12 feet from vapor monitoring well D-02. The small
distance between these wells allows cross-borehole testing to be performed.
This may allow determination of tracer travel times, diffusion coefficients,
dispersivities, and permeabilities within basalt and 110-ft sedimentary

interbed between the wells. Similar test could be performed between well VIT-

1 and wells 78-4 and 77-1 (66 and 88 feet distance between wells,
respectively).
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itability of wells for vertical distribution and

Well Vert. Dist./ Inner Diameter Depth
Identification Permeability Inch Interval (ft)

Shallow Depth

77-2 No/No 3" casing to 86’
78-1 No/No 3" casing to 83’
D0-6A Yes/Yes 3.650 7 - 50
88017 Yes/Yes 57/8 14.4 - 50.7
VIT-1 Yes/Yes 57/8 0 - 134
Intermediate Depth
USGS-92 7 Yes/Yes 3.650 12 - 214
76-5 Yes/Yes 5 7/8 9.4 - 123

§ 7/8 123 - 245
79-2 Yes/Yes 57/8 20 - 160

4 7/8 160 - 212
D-10 Yes/Yes 77/8 12 - 224
88020 No/Yes 2.245 210.6 - 220.6
Deep Depth
usas-118 Yes/Yes >4.5 107 - 222

4 222 - 550
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Conversion to Permanent Monitoring or Extraction Wells

Table 3 presents a summary of the evaluation of conversion of open wells
to permanent monitoring or extraction wells. Criteria used for the evaluation
are: (1) location relative to vapor plumes mapped during the 1987 soil gas
survey and other vapor monitoring wells and {(2) depth, where monitoring or
extraction wells should be deeper than 50 feet. Wells with smaller diameters
are noted under comments.

Conversion of a well to permanent monitoring well requires the inner
diameter of the well be :dnqu:fn for 1n¢+:1]1nn instruments., The prnrnﬁura
used in installing instruments in well 88010, DOZ, and 89020 requires at lTeast
a 5 inch diameter well. Installation procedures can be modified to install
instruments in smaller diameter wells (particularly at depths beiow 200 ft).
The assumption is made that well diameter will not be a limiting factor in
final design (i.e. the wells will be used as is, or deepened, with no
expansion of well diameter). Cost benefit analyses are required to determine
the economics of widening well diameters. Extraction wells should not be
Timited by diameter.

Wells DOGA, 88017, VZT-1, 76-5, 79-2, D10, and USGS 118 can be used for
monitoring or extraction by the VVE program. However, perched water
monitoring wells 78-1, 77-2, 88020 and USGS-92 should be reserved for
monitoring perched water. Ne]]s DOGA and 88011 have 11m1ted usefu1ness due to

shallow depths. Well VZT7-1 is located north of the SDA away from the vapor
plume.

Other Sampling Sites

This evaluation includes an examination of all other sites (i.e. neutron
access tubes, ground water monitoring wells, subpit sampling wells, and
suction lysimeters) that could be used to collect vapors from discrete depths

rs >
within the vadose zone at the RWML. Data from potential sampling sites with

the Transuranic Storage Area are included.

n
LA}

Neutron Access Tubes

Neutron access tubes are steel pipes buried in surficial sediments with
a removabie cap at land surface and an open end at the bottom. A neutron

source and detector is lowered down the access tube to obtain data on the
moisture content adjacent to the tubing. Access tubes were installed so the

o e L L e - LR e L Ll =

bottom rests on a th1n layer of sed1ment on top of basalt. Gas samples can be
withdrawn from the basalt/sediment interface by sealing the tube top and
w1thdraw1ng gas from the tubing. Information on neutron access tubes are
presented in Table 4. Locations of neutron access tubes are presented in
Figure 2. Figure 2 includes all monitoring sites within sediment above the
first Tayer of basalt. All of the access tubes are useful for vapor sampling
from the surficial sediment/basalt contact. The limited open area at the
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Table 3. Evaluation of suitability for conversion of well to permanent
monitoring or extraction well.

Conversion to:
Well Monitoring/

i | . aa o = L
1d. Extraction Comments

Shallow Depth

77-2 No Used for perched water monitoring
78-1 No Used for perched water monitoring
DO-6A Yes Shallow depth and small diameter

Timits usefulness for monitoring,
shallow depth limits usefulness
for extraction, good location

8801T Yes Shallow depth and location limits
usefulness for monitoring or
extraction

VIT-1 Yes Location 1imits usefulness

for monitoring and extraction

Intermediate Depth

USGS-92 No Used for perched water monitoring
76-5 Yes Good location, size and depth
79-2 Yes Located adjacent to well D-02,

good location for extraction, good
size and depth

D10 Yes Good location, size and depth

for monitoring/extraction
88020 No Used for perched water monitoring
Deep Depth

~

Good location for monitoring,
poor for extraction; size is
small for monitoring, good to
excellent depth
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Table 4. NEUTRON ACCESS TUBES AT RWMC

Jdentification Depth (ft-in) - Comments
MS 3* 107 6" Instalied by USGS, 2", Sch. 40
MS 4 10" o" Installed by USGS, 2", Sch. 40
MS 5 g’ Q" Installed by USGS, 2", Sch. 40
Ms 19 187 Q" Installed by USES, 2", Sch. 40
MS 20 4’ 0" Installed by USGS, 2", Sch. 4C
MS 26 117 5" Installed by USGS, 2", Sch. 40
MS 27 12’ 5" Installed by USGS, 2", Sch. 40
NAT-02 14’ 6" Installed by EG&G, 1.5", Sch. 40
NAT-06 10" 6" Installed by EG&G, 1.5%, Sch. 40

* Tdentified as monitoring stations (MS) in EG&G Drawing Number 416511.



O TH-92 c-01 ©

(1515" East)
o TH-85
Ms-e6 . W8 T optpye—— 3 is-05
n/ w-20 o . NAT“Udfn 6 '
PIt 5 —-> w-02
g3 Ms-20 : Pit 9 —2
PA- MOOPA -0 ______———F-""——_—

Figure 2.

[a]
-03
W-23 W aso{ PIt 4 EB w0 S04

~_Prn_
\w-l? o Acd it -¥5P s
1G5 MS-0:
TH-&N w-08 7675
\ w-04
\NM—UG

Transuranic
Storage
Area

nv-06
LEGEND N;{SJ

QO ---- LYSIMETER WELL
® ~——~ SUBPIT SAMPLING WELL
) ---- NEUTRON ACCESS TUBE

1000 Feet - 331 meters \

o C-02 T~

(700’ South)

ey, 02/19/913

Locations of potential gas sampling sites in surficial sediments at the RWMC.

g¢ 30 pL @bed

1JQUNN 8135 403

990~ Q3AN-du3



EDF Serial Number: ERP-VVED-(45
Page 11 of 25

bottom of the access tubes reduces their usefulness for extracting vapors
beyond sampling. Neutron access tubes labeled MS have not been monitored
since the mid 1980's and can be used by the VVE project. Neutron access
tubes labeled NAT had monitoring discontinued in 1991. Injection or

extraction of large volumes of air through the tubes would tend to dry
sediments adjacent to the tubes, biasing subsequent moisture measurements.

g SrBlL LU LT LUVIES -

Ground Water Wells

Several ground water monitoring weils are compieted with portions of the
wells open above the water table. These wells can be sampled in a similar
manner as neutron access tubing by attaching a vacuum source at land surface
and withdrawing vapor until the sample is collected. Table 5 presents
information on ground water monitoring wells at the RWMC along with the
potential for vapor sampling. Well locations are presented in Figure 1.
Several wells are completed with casing extending beneath the water table;
however, the water level fluctuates significantly so sampling of vapors above
the water table may be poss1b1e if the water tab]e 15 1ow at the t1me of
sampling. The water table can be depressed in well 119 by pumping the well
and removing vapors from the casing with a vacuum pump. Ground water
monitoring wells are monitored on monthly to quarterly basis by the USGS so
extraction of vapors for the VVE system may interfere or bias subsequent

sampling activities.

Subpit Sampling Wells

Access wells are installed in surficial sediments around pit 9 and the
acid pit (Table & and Figure 2). Locations of access wells included in Figure

2 are visually placed since they have not been surveyed. Access wells were
installed by pressing an approximate 4.5 inch outer diameter sampling tube
through surficial sediment to basalt (while removing sediment for analyses),
inserting a 3 inch inner diameter fiberglass tubing (open at the bottom) to
the bottom of the hole, and withdrawing the 4.5 inch tubing. Three feet of
surface casing is cemented in place to protect the installation. Air samples
can be withdrawn from outside the fiberglass tubing, collecting vapors from
the full length of the well. Withdrawing vapor from the interior of the
tubing may prov1de samples from the bottom of the well but may allow air to be
obtained from the annular space around the well. Some fiberglass tubes can be
withdrawn allowing access for packers to test or sampie discrete portions of
the wells. Long term monitoring has not been planned for these monitoring
wells due their recent instaiiation. Well usage will have to be negotiated
with the respective program.
TSA Monitoring Ports

Potential vapor monitoring access ports were installed in waste buried
in the Transuranic Storage Area (TSA) in 1974 (Figure 3). Detailed

information on these access ports is found in annual reports by Wickham and
Janke (1980) and Janke and Zahn {1982). The monitoring sites are Jocated
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Well Uepth* water Table Depth* Abie fo coliect vapor sampies
Identification Open (ft) (1/1991) W/0 Pumping With Pumping
USGS 87 585 - 640 587 Occasionally** Occasionally
USGS 88 587 - 635 589 Occasionally Yes

USGS 89 576 - 646 601 Yes Yes

USGS 90 580 - 626 582 No No

USGS 117 555 - 653 585 Yes Yes

USGS 119 639 - 705 604 No Yes

UsSGS 120 638 - 705 615 No No

RWMC

Production 560 - 635 unknown Yes Yes

* Depths are rounded to nearest foot.

#* These wells can be sampled if the v.ter table declines so the open portion
of the well is exposed to the vadose zone.

Wells 117, 119, 120 and RWMC Production well are screened adjacent to the
listed interval. The remaining wells do not have screen.
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Table 6. Information on Subpit sampling wells at the RWMC.

Identification Depth
Number (ft-in)

Acid Pit Penetration

1 18-0
2 18-0
3 17-9
4 19-6
5 22-9
6 18-11
Pit Nine
1 22-0
2 16-11
' 9-9
4 18-0
5 21-8
6 7-8
15-4

8 15-0
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within the above grade containment facility in the TSA. The transuranic
wastes are stored in containers on an asphalt pad with a geomembrane and
sediment over the containers. Storage areas are separated into 8 cells in Pad
1 and 3 cells in Pad 2 by earth fill fire breaks.

The potential vapor sampling sites are eight inch diameter air
circulation pipes or three inch diameter instrument guide pipes. Pipes were
installed to provide access for gas sampling in the waste at discrete depths
and to protect instrument lead wires that were monitored at land surface,
respectively. Samples can be obtained from air circulation pipes by placing a
connector on the tubing at Tand surface and withdrawing air samples. The
instrument guide pipes can be used for vapor sampling if they are not sealed
to preclude transfer of air within the pipe. The instrument guide pipes can
be sampled by sealing the pipe at land surface and withdrawing air. These
access tubes are not used so their use by the VVE project would not interfere
with other activities. These installations can be used for either sampling or
extraction of vapor. The sampling ports provide access to different layers
and locations within the buried waste. These access ports have not been used
since the mid-1980‘s. Results from a soil gas survey in 1987 indicated
organic vapors were present within the waste in the TSA {lLaney et. al., 1988
Air samples were collected from two levels within four of the cells and test
for flammable gasses in the early 1980’s (Anonymous, 1985).

Y
.

)
ed

Potential monitoring ports in Pad 1 are presented in Figure 4 (EG2G
Drawing Number 155663). £ight air circulation pipes are located within 7 of
the 8 cells and 40 instrument guide pipes in the four northern most cells.
Figure 5 presents a schematic cross section through cell 8 of TSA Pad 1. A
portion of cell 5 was retrieved so many if not all of the potential monitoring

TR =T oY 1 T VT =]
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Five air circulation and 11 instrumentation guide pipes are loczted in
cells 1 and 2 of Pad 2 (Figure 6, EG&G Drawing Number 158273). Pad 2 pas
three cells (1, 1A, and 2) open to the atmosphere and one cell covered with an
air support building (ASB). Figures 7 and 8 present schematic cross-sections
within cells 1 and 2. The TSA-R storage area, south of Pad 2, contains one
potential sampling site (Figure 3 and Figure 9). Sampling this site would
provide samples from the upper portion of the waste.

The Transuranic Storage Area contains up to 61-3 inch instrument guide
pipes and 13-8 inch air circulation pipes available to extract or sample
vapors from within the stored waste. The number of access ports that are
available and operational is unknown so field examination and testing is
required prior to use.

Porous Cup Suction Lysimeters

The only other "access sites" that could withdraw air samples from
discrete depths at the RWMC are suction Tysimeters installed within the
surficial sediments and sedimentary interbeds. The depths of the instruments
are presented in Table 7. Well locations with lysimeters in surficial

sediments are presented in Figure 2 and lysimeters in basalt and interbeds
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Depth
Instrument Date Installed
Number Instailled (ft-in.) Comments
Well D06
pbLOl 09/12/86 88-0
oLG? 08/12/86 44-0
Well TWl
bLO3 06/25/87 226-11
DLO4 06/25/87 101-8
Well D15
DLOS 09/15/87 222-11 Organic vapors detected
DLO6 09/15/87 87-11 in well {100’} following
DLO7 11/04/87 32-2 drilling using a HNU
photojonization detector

Auqer Hole W02
L1 06/17/85 14-0
Auger Hole W03
LOZ 06/17/85 10-6
Auger Hole W04
.03 06/19/85 24-6
LO4 06/19/85 15-5
[0S 06/19/85 6-2
Auger Hole W20
LO6 06/28/85 - 6-8
Auger Hole W23
Lo7 06/28/85 18-10 Organic vapor detected
Log 06/28/85 11-10
L0o9 06/28/85 7-8
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TABLE 7. (continued)
Depth
Instrument Date Installed
Number Installed {(ft-in.}) Comments
Auger Hole T23
L10 07/02/85 19-0 Organic vapors detected
Auger Hole CO2
L11 07/03/85 4-4
Auger Hole W08
L1z 0/09/85 221
L13 U7/U%/80 1i-4
L14 07/09/85 6-2
Auger Hole PAO]
L15 07/11/85 14-4
Auger Hole PAO?2
L16 07/11/85 8-8
Auger Hole THO?
L17 06/07/85 6-0
Auger Hole THO4
L18 04/23/85 4-0
Auger Hole CO!
£19 08/06/86 17-8
L20 08/06/86 7-5
Auger Hole THOS
L21 09/08/86 15-2
L22 09/06/86 5-11
Auger Hole WO9
L23 09/17/86 14-10
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 Auger Hole W17

L31
L32

Page 23 of 25
TABLE 7. (continued)
- Depth
Instrument Date Installed
Number nstalled {ft-in.} Comments
Auger Hole W05
L24 09/22/86 15-11
L25 09/22/86 10-0
L26 09/22/86 6-8
Auger Hole W06
L27 09/23/88 11-9
Auger Hole W25
128 09/24/86 15-6 Organic vapors detected
while drilling
_ Auger Hole W13
129 09/20/90 14-0
L30 09/28/86 6-8

—
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are presented in Figure 1. Thirty two suction lysimeters are jocated within
surficial sediments and 7 lysimeters located in basalt and sedimentary
interbeds. Concentrations of vapors in lysimeters probably represent vapor
concantrations adjacent to the lysimeter. Vapor in the vadose zone comes into
equilibrium with vapor in the lysimeters by moving through the water permeabie -

A . Al Fha Tue<ima + aam Adw cammlas ;Fran ha cridhdwmacs mAamatawe ko

Ct:l (-1 \..up ai I..IH: llelll'CLCl . H‘il SAPITa wall vo ‘ﬂ‘ll.llut awil llUlll IJ:IHHCL!:I) UJ
pressurizing or evacuating air from one of the two sampling tubes to force air
within the lysimeter out of the other tube at land surface. Deep lysimeters
(D-prefix) need to have a partial vacuum applied to them prior to sampling to
open a check valve between the porous cup and the body of the lysimeter.

Samples can be obtained periodicaliy from lysimeters. These Jysimeters
can provide vapor samples from the specified sampling depths. Procedures to

collect samples from lysimeters will be more rigorous than those required for
other c:::mp'l-ung citeg. Suction lvcimeters are not mlrrnn‘f"lu ha1nn used at the

N E (S P Bl et B o e Sm =T

RWMC. They can be used for periodic sampling without 1nterfer1ng with cther
activities.

SUMMARY

There are over a one hundred and thirty potential vapor sampling sites
at the RWMC. One hundred sampling sites are located within the surficial
sediment or within the buried waste at the Transuranic Storage Area. These
sampling sites include access tubes open at the basalt/sediment interface from
neutron access tubes, subpit sampling wells, porous cup lysimeters, and access
tubes placed in the stored waste at the TSA. Twenty potential vapor sampling
sites are 1ocated be1ow the surfic1a1 sediments within basa]t and sedimentary

interbeds. These include open wells, ground water monitoring wells, and
suction lysimeters.
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APPENDIX A

SURVEYED COORDINATES OF POTENTIAL VAPOR SAMPLING SfTES



Locations of potential vapor monitoring sites that have been surveyed are
included below. Sites not included in this table are presumed to have not
been surveyed. Approximate coordinates were chosen for locating the
unsurveyed sites shown in the figures.

Well Northing Easting Elevation
76-5 669810.69 266045.00 5011.40
717-2 669579.38 265632.59 5014.40
78-1 669032.88 267306.C0 5010.00
79-2 669689.50 267160.50 5011.60
8801T 670078.13 268382.93 5009.96
88020 669434.60 267706.13 5005.00
€-01 6§70774.40 271231.40 5001.90
C-02 666807.20 268164.30 5033.20
D-10 669746.85 265320.98 5014.00
D-15 668975.92 264915.89 - 5011.00
D0-6 669806.04 266853.45 5012.10
DO-6A 669794.96 266850.56 5012.00
PA-01 669465.55 265945.4% £008.80
PA-02 669458.54 267015.43 5010.80
RWMC-PROD 669664 .69 269000.81 5005.00
T-23 669406.32 265147.03 5012.00
TH-02 670763.77 266891.29 5016.60
TH-04 668888.09 265927.38 5010.00
TH-05 670075.64 266482.05 5002.81
TW-1 669686.66 267167.01 5011.30
USGS-087 670620.86 266927.76 5015.88
USGS-088 667361.44 265429.59 5020.42
USGS-089 669975.84 263277.48 5028.91
USGS-090 668535.38 269588.09 5010.21
UsGsS-092 669411.25 266109.49 5007.70
USGS-117 668804 .33 265696.33 5012.00
UsGS-118 668000.78 267783.00 5012.70
USGS-119 667773.86 267521.01 5031.00
USGS-120 665248.35 264506.91 5012.07
VIT-1 670700.88 266970.69 5018.00
W-02 669736.24 267990.96 5006.80

A-2
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‘ APPENDIX B
SAMPLING INTERVALS FOR VVE WELLS AT THE RWMC




-~

Summary of monitering intervals in vapor vacuum extraction program wells at

the RWMC.

Well Number

78-4

WWW-1

77-1

88010

8902D

Sampling Interval

70.5 - 81.0
114.5 - 122.
223.0 - 230.
250.0 - 256.
330.5 - 340.
9.2 - 21.4
39.0 - 83.5
67.7 - 80.5
98.7 - 123.7
127.0 - 151.
170.0 - 188.
230.0 - 250.
59 - 69

97 - 104
108- 114

146 - 164
181 - 224
364 - 380
30.6 - 35.4
48.0 - 53.0
74.0 - 79.0
90.0 - 95.0
100.0 - 105.
128.6 - 133.
165.0 - 170.
190.0 - 185.
227.7 - 232.
32 - 25.5
48.6 - 43.5
73 - 68

105 - 99.5
132 - 124
180 - 175
199.7 - 194
221.4 - 238

B-2

0
0
0
0

0

OO

O OO

.5

Depth of Port

78.0

11¢.0
227.5
253.0
335.0

15.3
48.0

—
(2]
~d
DU O,



Do2 25.0 - 30.0 27.5
57.0 - 62.0 62.0
66.0 - 71.0 68.5
97.0 - 101.0 100.0
123.5 - 129.0 126.5
163.0 - 168.0 165.5
190.0 - 195.0 192.5
227.5 - 232.5 231
89010* 90 - 234
A1l depths are in feet, relative to land surface.
* Well 83010 is the VVED extraction well. This well was drilled with a 8 7/8
in. bit from land surface to 90 ft depth, a 7 7/8 in. bit from 90 to 220 ft,

and a 5 1/8 in. bit to 249 ft (the bottom of the well from 241 to 249 is
filled with sediment that caved from the well). The well is completed with 8
in. casing from land surface to 89 ft {cemented in place). Four inch
stainless steel screen extends from 241 to 82 ft with a 4 in. riser pipe {(not
slotted) from 82 to 72 ft depth. The 8 in. pipe and 4 in. riser pipe are
connected with a K style packer at approximately 72 ft below land surface.

B-3
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